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CURRENT INFORMATION ON ENERGY 


To provide immediate and complete coverage of lit- 
erature related to major Department programs, the 
Office of Scientific and Technical Information pro- 
vides an on-line retrieval system, data bases, and 
current-awareness publications. The Energy Data 
Base (EDB), which contains all unclassified, unlim- 
ited energy and nuclear related information pro- 
cessed by OSTI since 1974, and the Nuclear Sci- 
ence Abstracts Data Base (NSA), which covers 


nuclear information from 1948 through June 1976, 
are available for machine searching using commer- 
cial on-line retrieval systems. All information in the 
publications listed below, plus additional backup 
information, is included in the EDB. Current infor- 
mation being added to the EDB is available for 
on-line searching via the OSTI Automated 
Retrieval System (OARS) accessible to DOE and 


contractors through the Integrated Technical Infor- 
mation System (ITIS). 

The publications described below and access to 
ITIS/OARS are available to Department of 
Energy and contractor components from the Office 
of Scientific and Technical Information, U. S. 
Department of Energy, P. O. Box 62, Oak Ridge, 
TN 37831/Telephone (615) 576-1301; FTS 
626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the anal- 
ysis of energy research, conservation, and policy. 
Scope and coverage are limited to substantive arti- 
cles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$63.00 for domestic (North America) or $78.75 for 
foreign (outside North America) subscribers; a sin- 
gle issue is $6.00 or $7.50, respectively 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available as 
PB87-946800 from the National Technical Infor- 
mation Service (NTIS), 5285 Port Royal Road, 


Springfield, VA 22161 on a standing order basis 
through an NTIS Deposit Account. To establish an 
NTIS account, send the minimum $25.00 deposit 
to NTIS, Attn: Customer Accounts. A single issue 
is $12.00 for domestic (North America) and $24.00 
for foreign (outside North America). 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB87-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $70.00 
for domestic subscribers and $140.00 for 
subscribers outside the North American continent; 
a single issue is $8.00 and $16.00, respectively. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $80.00 for domestic (North America) and 
$160.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB87-901000. Acid pre- 
cipitation, including effects 
measures 


possible control 


Buildings Energy Technology BET)-PB87- 
900700. Technology required for energy conserva- 
tion in buildings of all types 


Coal-Based Synfuels (CBS)—PB87-901400. Con- 
version of coal into gaseous or liquid fuels 


Coal Combustion and Utilization (CCU)-PB87- 
914400. Coal combustion, including fluidized bed 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators 


Coal Preparation and Pollution Control (CPC)- 
PB87-900800. Coal preparation and cleaning and 
reducing pollution from its direct combustion. 


Direct Energy Conversion (DEC)—PB87-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 
drodynamics, thermoelectrics, thermionics, and fuel 
cells. 


Energy from Biomass (EFB)—PB87-900600. 
Biomass production, conversion, and utilization for 
energy 


Geothermal Energy Technology (GET)-PB87- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-Ion Reactions (HIR)—PB87-900500. Heavy- 
ion (A > 4) reactions 


Laser Research (LAR)—PB87-901100. Laser re- 
search and development, excluding applications. 


Nuclear Fuel Cycle (NFC)-PB87-913400. Both 
front and back ends of the nuclear fuel cycle. 


Nuclear Reactor Safety (NRS)-PB87-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures. 


Radioactive Waste Management (RWM)-PB87- 
902900. Management aspects of transport and stor- 
age, waste processing, waste disposal, waste stor- 
age, radioactive effluents, and shipping containers. 


Solar Thermal Energy Technology (STT)-PB87- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)-PB87- 
900900. Energy-efficient advanced automotive pro- 
pulsion systems and transportation energy conserva- 
tion. 


Unconventional Petroleum (UCP)-—PB87-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Piomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for inclu- 


sion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from Bernan Associates—UNIPUB, 
10033-F King Highway, Lanham, MD 20706. The 
cost of an annual subscription, 24 semimonthly 
issues and semiannual and annual cumulative 
indexes, is $355. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information on the conversion of 
biomass to energy. Biomass Abstracts is available 
free to DOE components and contractors from 
OSTI. Non-DOE organizations may obtain 
Biomass Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 60 IR pounds per year for 
participating countries and 90 IR pounds per year 
for nonparticipating countries. Make checks pay- 
able to the Institute. 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SW1W OEX, England, 
for 110 pounds sterling per year. 


International Copyright, © U. S. Department of Energy, 1987, under the provisions of the Universal Copyright Convention, United States 
copyright is not asserted under the United States Copyright Law, Title 1”, United States Code. 
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ABOUT THE OFFICE OF SCIENTIFIC 
AND TECHNICAL INFORMATION 

The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of —— (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Although the literature of science 
is emphasized, coverage extends to DOE ——. 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish the 
mission of furnishing centralized support for Departmental 
elements in managing their scientific and technical infor- 
mation, OSTI builds and maintains computerized data 
bases and disseminates information via computerized 
retrieval systems and announcement publications such as 
abstract journals, bibliographies, and bulletins. Direct 
access to OSTI’s Energy Data Base (EDB) and Nuclear 
Science Abstracts Data Base (NSA) is available to the 
U. S.. scientific community — commercial on-line 
retrieval systems. Access to these data bases from outside 
the United States is available only through formal 
—- agreements. The current-year EDB records, 
DOE Research-In-Progress, and various other specialized 
DOE data bases are available to DOE offices and contrac- 
tors and other government agencies through the OSTI 
Automated Retrieval System (OARS), which is a major 
component of the Integrated Technical Information S 
tem (ITIS). In addition to providing access to the OSTI 
on-line systems, ITIS serves as a gateway to other govern- 
ment and commercial systems and provides information 
merging for customized information products. The Office 
of Scientific and Technical Information has developed sys- 
tems to record and communicate energy-related research- 
in-progress information, to track research report deliver- 
ables from DOE contractors, to test and make available 
DOE-funded computer software a with scientific 
and management applications, and to produce _— pub- 
lications in support of DOE program offices. To manage 
DOE’s technical information resources effectively, OSTI’s 
program is one of continual development and evaluation of 
new information products, systems, and technologies. 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and 
research organizations. The user should remain aware 
that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstra- 
tion, and technological programs resulting from its broad 
charter for energy sources, supplies, safety, environmen- 
tal impacts, and regulation. 

ERA is available on an exchange basis to universi- 
ties, research institutions, industrial firms, and publish- 
ers of scientific information. Inquiries should be 
directed to the Office of Scientific and Technical Infor- 
mation, P. O. Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is 
$146.00 for domestic subscribers and $182.50 for foreign 
subscribers. A single issue costs $14.00 (domestic) 
or $17.50 (foreign). The cumulative indexes will be 
available in printed form from the Superintendent 
of Documents, U. S. Government Printing Office, 
Washington, D. C. 20402. The GPO Stock Number is 
061-000-00697-4 and the price is $142.00 for the 
Volume 11 indexes. The cumulative indexes are also 
available in microfiche form from the National Techni- 
cal Information Service, U. S. Department of Com- 
merce, Springfield, VA 22161. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 





HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Date of publication Corporate author 


Title Availability 


5785 (BMI/ONWI-522) Thermal property and| density |me 
surements of ples\taken from drilling cores from{poteatiall g 
jogi edi Lagedro -F.;yCapps, W! "(Fiber Ma is,yinc. 
Biddeford, ME (U )) D NT! 

A0l; ,1; 


: ec. 1983: 179p. 
File Number DE84004926. GPO Dep. 
Wegibaity Code 


PC A06/M 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 
the property measurement methods and the accuracy of the 


.F.; Rej, D.J.; : 
Lab., NM (USA)).' Nuclear Fusion; 23: No. 10, 1319-132 
1983). 

Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GPO Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKenna, K.F., Equilibrium and power balance constraints on a 
quasi-static Obhmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 
Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 
REVERSED-FIELD PINCH 
Balance 
Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 


number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number—report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF AOl1. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 
M. Catherine Grissom, Assistant Editor 


Chemistry, Materials, and Biological Sciences Branch 
Chief, Vacant 


Scientific Analysts 

Polly S. Blackburn, Environmental Sciences 

D. Lamar Cason, Materials, Chemistry, and 
Electric Power 

Pamela L. Gorman, Nuclear Fuels and Radio- 
and Radiation Chemistry 

Lorne T. Newman, Coal 

Axel C. Ringe, Geosciences and Life Sciences 

Amy T. Tamura, Fossil Fuels 

Dennis T. Traylor, Biological Sciences and Biomass 


Nuclear Engineering and Physics Research Branch 
Chief, Lila Smith 


Scientific Analysts 

James D. Bales, Nuclear Engineering 

Wanda R. Ferrell, Atomic, Molecular, and 
Fluid Physics 

Douglas Lane, Nuclear Physics 

Barry C. Steele, Solar Energy 

Milton O. Whitson, Fusion Energy 

Larry E. Williams, High Energy Physics 
and Engineering 


Lawrence T. Whitehead, Defense Programs 
David C. Cunningham, Defense Programs 


Subject Heading Specialist 


Contract Number and Report 
Mona H. Raridon 


Number Specialist 
Ramona N. Nelson 


International Exchange Coordinator 
Charles E. Stuber 


Computer Processing Coordinator 
Billy H. Brady 


Corporate Author Specialist 


Publishing Coordinator 
Patsy L. Hendricks 


Janice M. Blanton 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinformationszentrum 
Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


Research Center 


Netherlands Energy Research Foundation 
Petten, Holland 


United Kingdom of Great Britain and 
Northern Ireland 

Department of Energy 

London, England 


U. S. Sources 


American Institute of Physics 
New York, NY 


Department of Commerce 
National Technical Information Service 
Springfield, VA 


Information Management Services, Inc. 
Oak Ridge, TN 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 
Bethesda, MD 


NOVA Information Services Company 
Commack, NY 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 


Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 40 first-level and 289 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 


scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 


PRODUCTS 
03 Preparation 
04 Processing 
05 By-Products 
06 Properties 
08 Waste Management 
09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 
30 Transport and Handling 
40 Combustion 
50 Marketing and Economics 
60 Health and Safety 
70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


05 NUCLEAR FUELS 


01 Reserves, Exploration, and 
Mining 

04 Feed Processing 

05 Uranium Enrichment 

07 Fuels Production and Properties 

08 Spent Fuels Reprocessing 

09 Transport and Storage 

10 Marketing, Economics, and 
By-Products 

20 Waste Management 

30 Environmental Aspects 

40 Health and Safety 

50 Safeguards, Inspection, and 
Accountability 

60 Legislation and Regulations 


07. ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 
04 Economics 


08 HYDROGEN 


01 Production 

02 Storage 

03 Transport 

04 Marketing and Economics 

05 Safety 

06 Industrial and Commercial Use 
07 By-Products 

08 Properties 

09 Environmental Aspects 


09 OTHER SYNTHETIC AND 
NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


13 HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


14 SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


15 GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 

03 Geothermal Exploration and 
Exploration Technology 

04 Legal and Institutional Aspects 

05 Economic and Financial Aspects 

06 Environmental Aspects and Waste 
Disposal 

07 By-Products 

08 Geothermal Power Plants 

09 Geothermal Engineering 

10 Direct Energy Utilization 

20 Geothermal Data and Theory 





16 TIDAL AND WAVE POWER 
03 Regulations 
04 Economics 
05 Environmental Aspects 
07 Tidal Power Plants 
08 Wave Energy Converters 


17 WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 


ENGINEERING 
01 Power Plants and Power 
Generation 
02 Environmental Control 
Technology 
03 Power Transmission and 
Distribution 


21 NUCLEAR POWER PLANTS 

01 Power Reactors, Nonbreeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Nonbreeding, 
Light-Water Moderated, Non- 
boiling Water Cooled 

03 Power Reactors, Nonbreeding, 
Graphite Moderated 

04 Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 


22 NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


25. ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


29 ENERGY PLANNING AND 
POLICY 

01 Energy Analysis and Modeling 

02 Economics and Sociology 

03 Environment, Health, and Safety 

04 Natural Resources 

05 Research, Development, 
Demonstration, and 
Commercialization 





06 Nuclear Energy 

07 Transport and Storage 

08 Waste Heat Utilization 

10 Conservation 

20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


32 ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

02 Transportation 

03 Industry and Agriculture 

06 Municipalities and Community 
Systems 

09 Education and Public Relations 


33 ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Powered Systems 
04 Hybrid Systems 
05 Flywheel Propulsion 
06 Vehicle Design Factors 
07 Emission Control 
08 Alternative Fuels 


35 ARMS CONTROL 
01 Policy, Negotiations, and 
Legislation 
02 Proliferation 
03 Verification 


36 MATERIALS 
01 Metals and Alloys 
02 Ceramics, Cermets, and 
Refractories 
06 Other Materials 


40 CHEMISTRY 

01 Analytical and Separations 
Chemistry 

02 Inorganic, Organic, and Physical 
Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 

Equipment 


42 


vi 


43 


a4 


45 


50 ENVIRONMENTAL 


51 


52 


53 


55 


10 Combustion Systems 

20 Underground Engineering 
30 Marine Engineering 

40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 
02 Beam Dynamics, Field 
Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 

01 Chemical 

02 Nuclear 

03 Explosion Detection 





SCIENCES, ATMOSPHERIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
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01 COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 28696 


28252 (DOE/PETC/QTR—86/4) [Pittsburgh Energy 
Technology Center]: Quarterly technical progress report, 
period ending September 30, 1986. (USDOE Pittsburgh 
Energy Technology Center, PA). 1986. 161p. NTIS, PC 
A08/MF AOI; 1; GPO Dep. File Number DE87009220. 

Among the major energy technology milestones was the se- 
lection of nine projects by the US DOE that will demonstrate inno- 
vative clean coal technologies under the nearly $400 million first 
phase of the Clean Coal Technology Program. Four of the 
projects, which are to be cost-shared by private industry, were as- 
signed to PETC for negotiation and manage:nent. A DOE contrac- 
tor, the Union Carbide Corp., has filed three patent applications for 
the development of Fischer-Tropsch catalysts. The improvements 
in synthesis gas conversion technology resulting from these inven- 
tions include lower inethane production, increased yield of non-gas- 
eous products; higher yield of olefins; improved levels of single- 
pass, synthesis gas conversion; and greater catalyst stability. A 
major impetus this quarter was in flue gas cleanup technology that 
seeks to develop low-cost options for controlling pollutants pro- 
duced from coal combustion. As part of an experimental program 
to study the direct injection of sorbent into a duct for combined 
SO2/NO/sub x/ removal, researchers at the University of Tennes- 
see Space Institute characterized the hydrodynamics of the injec- 
tion process. Nearly all of the design work was completed for the 
first part of General Electric’s Environmental Services Division's 
contract that involves the design and construction of a 12-MW 
proof-of-concept plant to test SO2 removal by spraying a sorbent 
directly into the flue gas contained in a duct. Researchers at PETC 
are investigating a technique called expiosive comminution, or shat- 
tering of the coal into very small bits, to produce a premium low- 
ash, low-sulfur solid fuel. Significant milestones were achieved in 
PETC’s MHD program. 


0103 Preparation 


REFER ALSO TO CITATION(S) 28284, 28301 


28253 (ACIRL-PR—86-3) Briquetting coking blends con- 
taining Australian high volatile coals. Handley, K.; Burke, 
L.; Stumm, M.; Smith, G.B. (Australian Coal Industry Re- 
search Labs. Ltd., North Ryde). 1986. 40p. Australian Coal 
Industry Research Laboratories. 

The project's prime objective was to demonstrate that Aus- 
tralian high volatile (HV) coals can form part of a briquetted 
coking blend without deterioration of coke properties. It was aimed 
at providing Australian exporters of such coals with data not nor- 
mally available to them and which, it was hoped, would assist in 
identifying new marketing areas, particularly in Japan. The objec- 
tive was achieved. A prime coking blend can contain 40% of Aus- 
tralian high volatile coals, without a deterioration of coke proper- 
ties, if a coke oven charge is partially briquetted, using coal tar 
pitch as the binder for briquetting. This appears to be generally 
true whether soft coking or non-ccking high volatile coals are used. 


28254 (CONF-8405358—, pp 59-64) Process control 
trends in coal preparation at Ruhrkohle AG. Wilczynski, P. 
1984. (In German). NTIS (US Sales Only), PC A05/MF 
A01. File Number DE87751885. 

From Experts’ meeting on computer application in mining; 
Bochum, F.R. Germany (14 May 1984). 

Coal preparation technology is influenced to a large degree 
by the changing trends on the raw materials sector and on the 


market. Process computers facilitate the automation of the prepara- 
tion process. The configuration of a process computer and the func- 
tion of the computer system are described. Modifications and devel- 
opments in processes and equipment for continuous quality control 
are presented, and trends of development in process control are 
pointed out. (HLN). 


28255 (EUR—10802-FR) Grinding and de-ashing of coal. 
(Institut National des Industries Extractives, Liege (Bel- 
gium)). 1986. 151p. (In French). Commission of the Europe- 
an Communities. 

The interest in grinding of coal was enhanced by the pros- 
pects for marketing, both in Belgium and abroad, of a low-ash form 
of pulverized coal distributed by tank trucks. The first part of the 
report covers the fine grinding of the coal in various types of exist- 
ing mills; a study of the size-distribution curves for the coal after 
grinding allows the results for various mills and various types of 
coal to be compared. The findings showed the influence of grinding 
time on moisture content and the influence of grinding method on a 
given sample. The second part covers in-plant safety for grinding 
and stockpiling of coal, particularly in relation to spontaneous com- 
bustion and explosions. Firstly the adsorption of airborne oxygen 
on pulverized coal was studied, as this could lead to spontaneous 
combustion. Spontaneous combustion of deposits of pulverized coal 
samples was tested as well as the effects of stockpiling in warm 
conditions. The influence of coal type, grain-size distribution and 
mass were studied with respect to spontaneous combustion. Pow- 
dered coal in suspension was studied for explosion characteristics 
and the relationship between explosibility and the concentration of 
dust in air was determined and the influence of coal rank was also 
demonstrated. Inertization was considered, that is, the impoverish- 
ment of oxygen in-plant for grinding and stockpiling coal. 


28256 Hydrothermal preparation of low-rank coal-water 
fuel slurries. Baker, G.E.; Sears, R.E.; Maas, D.J.; Potas, 
T.A.; Willson, W.G.; Farnum, S.A. (Univ. of North Dakota 
Energy Research Center, Grand Forks). Energy (Oxford); 
11: No. 11/12, 1267-1280(Nov-Dec 1986). (CONF-850444— 


From Newer coal technologies: implications for energy and 
development policies in Asia and the Pacific; Honolulu, HI, USA 
(17 Apr 1985). 

Lignite and sub-bituminous coals are high in inherent mois- 
ture and oxygen content and low in calorific value. As-mined low- 
rank coals when mixed with water generally produce slurries with 
low solids content and with heating values generally less than 11.6 
MJ/kg. These slurries are usually unstable and form hard-pack sedi- 
ments quickly. The low heating value and poor storage and flow 
characteristics of these coal-water mixtures discourage the use of 
raw lignite and subbituminous coals for preparation of slurries for 
fuel purposes. Hydrothermal conditioning, in a water slurry at tem- 
peratures above 230 C and pressures above 552 MPa, is one method 
that can significantly aid in the preparation of low-rank coal-water 
fuels. High-pressure hot-water thermal conditioning of lignites and 
sub-bituminous coals has been found not only to change both the 
chemical and physical characteristics of the coal but also to alter 
the coal slurry’s rheological properties. These changes are con- 
trolled by process variables and result because of decarboxylation, 
mild pyrolysis, extraction, dehydration, and surface modification; 
all of which occur during hydrothermal treatment. Using the hy- 
drothermal process, concentrated low-rank coal-water slurries with 
heating values approaching or exceeding the heating value of the 
as-mined coal have been achieved with pseudoplastic flow behav- 
iour and stability towards settling, without the use of additives. 
Pilot-scale studies using a 90-kg/hr process development unit 
(PDU) are currently under way to produce hydrothermally treated 
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low-rank coal fuel slurries for combustion tests in a pilot-scale, 
slurry-fed test furnace. 22 references. 


0104 Processing 


REFER ALSO TO CITATION(S) 28253, 28284, 28303, 28473, 28519 


28257 (BNL—39630) Clean carbon and hydrogen fuels 
from coal and other carbonaceous raw materials. Steinberg, 
M. (Brookhaven National Lab., Upton, NY (USA)). Apr 
1987. Contract AC02-76CH00016. 38p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Numer DE87009145. 

Synthetic fuels from coal and other carbonaceous materials 
have been developed to simulate distillate liquid hydrocarbon (HC) 
fuels traditionally produced from petroleum reserves. A new ap- 
proach is presented which produces a clean particulate carbon fuel 
and a gaseous hydrogen-rich fuel from coal or other carbonaceous 
raw materials. The process consists of deep hydrogenation of the 
carbon containing raw material for the production mainly of gase- 
ous methane. The methane is subsequentiy thermally cracked to 
micron-sized carbon black particulates and hydrogen gas. The 
excess hydrogen is recycled. The mineral (ash) impurities remain 
condensed and are separated. Oxygen impurity is removed as 
water, sulfur is removed as a solid or gaseous sulfide, and nitrogen 
is removed as a purge gas. The process is highly mass and energy 
efficient. The process essentially distills carbon out of the raw ma- 
terial, and depending on the hydrogen/oxygen (H/O) stoichiome- 
try, also produces a hydrogen-rich gaseous by-product fuel stream. 
The clean particulate carbon can be made fluid by slurrying with 
water, methanol, or petroleum distillates. The carbon can be used 
in conventional combustors and the carbon-oil-mixes (COM) in heat 
engines (turbines and diesels), however, the carbon-water-mixes 
(CWM) require igniters to make up for the lack of volatility of the 
carbon. The clean carbon fuel appears to be economically competi- 
tive with current (1987) costs of conventional petroleum distillates 
and is, thus, a means of converting coal, natural gas, wood, char, 
resids, and waste materials, e.g., tires and municipal solid waste 
(MSW), into competitive and environmentally acceptable fuels. 14 
refs., 10 figs., 8 tabs. 


28258 (CONF-850297—1) Recent operating experience 
with 3 kW US prototype gasifier for use in India. Flanigan, 
V.; Goss, J.; Talib, A.; Bienstock, D. (Missouri Univ., Rolla 
(USA); California Univ., Davis (USA); Mitre Corp., Bed- 
ford, MA (USA); Department of Energy, Pittsburgh, PA 
(USA). Pittsburgh Energy Technology Center). 1985. Con- 
tract AC22-83PC60451. 19p. NTIS, PC A02. File Number 
DE87009116. 

From 2. USAID/GOI workshop on alternative energy re- 
sources and development; New Delhi, India (4 Feb 1985). 

The projects at IIT Delhi were designed to examine the use 
of charred agricultural residues in an appropriate gasifier along 
with the development of a retrofitted engine to be specifically used 
for the charred biomass pumping system. The project at Jyoti Solar 
Energy Institute is to continue their work developing a pumping 
system using raw biomass, primarily wood blocks. When perform- 
ance data are available from these projects a comparison between 
the developed technologies can be made which will be by GOI and 
USAID in planning for the extensive use of energy from small-scale 
biomass gasification plants. As this approach developed, the need 
for an operational gasifier system became apparent. Preliminary 
testing of this system is presented in this paper. The system selected 
was built by the Missouri Gasifier Corp. of California, Missouri. 
Three of the S sized units were purchased and two shipped to India 
and the other tested at the GROW facility of the University of Mis- 
souri-Rolla, Rolla, Missouri. 


28259 (CONF-860804—13) Coal pyrolysis in flat, lam- 
inar, opposed jet combustion configurations. Wendt, J.O.L.; 
Kram, B.M.; Masteller, M.M.; McCaslin, B.D. (Arizona 
Univ., Tucson (USA). Dept. of Chemical Engineering). 
Aug 1986. Contract FG22-82PC50795. 27p. NTIS, PC A03/ 
MF AOI; 1; GPO Dep. File Number DE87004288. 


From 21. international symposium on combustion; Munich, 
F.R. Germany (3 Aug 1986). 
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A laminar, counterflow, premixed flame configuration was 
utilized to investigate coal pyrolysis under both reducing and oxi- 
dizing environments, and at superficial heating rates between 20,000 
and 70,000 K/s. Whether the unique attributes of this system can be 
exploited to yield quantitatively interpretable data, depends first on 
the adequacy of mathematical models of the entire heterogeneous 
flow system, and second, on the experimental realization of a suffi- 
ciently close approximation to the theoretical model. The purpose 
of this research was to determine if both these criteria could be met 
and to demonstrate the utility of the laminar opposed flow configu- 
ration as a tool for quantitative coal pyrolysis studies. Theory dem- 
onstrated that this configuration is one dimensional in temperature 
and species concentrations, and that particle trajectories and parti- 
cle time temperature histories can be determined precisely, even 
though particles do not follow gas streamlines. Particle trajectories 
may be over damped or oscillatory, but time temperature histories 
of particles sampled are dependent only on axial, not radial, sam- 
pling position. Experimental data for coal pyrolysis in flue gases 
from rich CH4/O2/N2 flames validated the one dimensional aspects 
of the theory and yielded information on particle morphology 
during pyrolysis. Additional data from an H2/O2/Nz2 flame yielded 
CO, COkz, and light hydrocarbon species profiles and species devo- 
latilization rates for two different coals, each under slightly reduc- 
ing and slightly oxidizing conditions. Differences between coals ex- 
ceeded those between oxidative and reducing conditions for the 
same coal. 7 refs., 7 figs., 1 tab. 


28260 (CONF-870410—21) Enhanced catalysts for hydro- 
denitrogenation of coal liquids: Appendix A. Hirschon, A.S.; 
Laine, R.M.; Wilson, R.B. Jr. (SRI International, Menlo 
Park, CA (USA)). 1987. Contract FG22-85PC80906. 8p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87009365. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Two approaches to the development of improved HDN 
catalysts are being investigated. One approach is to synthesize high- 
activity, highly dispersed, "surface-confined” catalysts based on or- 
ganometallic cluster complexes. The second approach is to examine 
the hydrotreating activities of metals not currently used in HDN 
and HDO catalysis. This second method arises from homogeneous 
modeling studies for the transalkylation reaction and from studies 
of bulk metals on the HDN of tetrahydroquinoline. From the re- 
sults of these studies the investigators have found that ruthenium 
exhibits the highest activity for C-N bond cleavage. In this paper 
the syntheses and HDN activities of catalysts prepared using these 
two approaches are described. The conclusion is that both surface- 
confining techniques and metal-promotion with an active amine 
transalkylation catalyst such as Rus(CO):2 greatly enhances the ac- 
tivity of CoMo or NiMo HDN catalysts. Not only are the activities 
of the RuCoMo and RuNiMo catalysts greater, but also the selec- 
tivity towards aromatic products are higher. Furthermore, unlike 
with bulk metals, these ruthenium promoted catalysts are sulfur tol- 
erant. The exact mechanism of the promotion will require more de- 
tailed work. However, these preliminary results are highly signifi- 
cant with regard to the need to develop improved HDN catalysts 
that can remove nitrogen with a minimum amount of hydrogen 
consumption. 6 refs., 1 fig., 1 tab. 


28261 (CONF-8405358—, pp 65-73) Process control in 
the coking plants of the Ruhrkohle AG. Volmari, J. 1984. (In 
German). NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE87751885. 

From Experts meeting on computer application in mining; 
Bochum, F.R. Germany (14 May 1984). 

The automation concept for a completely reconstructed, 
coking plant is presented. The hierarchy and mode of action of de- 
centralized process monitoring, i.e. the operations control level, 
process control level, and process, as well as the basic structure of 
the decentralized process automation system are described. System 
configurations are presented for the examples of flue gas desul- 
phurisation, sulphuric acid system, and dry coke cooling. (HLN). 
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26262 (DOE/ER/13105—1) A transient-kinetic study of 
nickel. methanation: Performance report. Biloen, P. 
ittsburgh Univ., PA (USA)). 1986. Contract AC02- 
3ER13105. 23p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE87008936. 

The notion of a “carbidic” mechanism for methanation (and 
Fischer Tropsch hydrocarbon synthesis) has been challenged by 
isotopic transient-kinetic experiments. “Carbidic mechanism” is 
being utilized in the prevailing context for a global scheme charac- 
terized by an inventory of non-oxygen containing ("carbidic”) inter- 
mediates CH/sub x/-ad, serving as the precursors for methane and 
higher hydrocarbons. Platinum is known to be a methanation cata- 
lyst on the one hand, and being incapable of dissociating CO effi- 
ciently on the other hand. It therefore is implausible that methana- 
tion over platinum proceeds via a “carbidic’ mechanism. Nickel 
dissociates CO efficiently and has been identified with the "carbi- 
dic” mechanism. Accordingly, an isotopic transient-kinetic compari- 
son of platinum and nickel was performed. Fig. 1a and b give rep- 
resentative transient responses of Ni and Pt. In the pertaining ex- 
periments the feed at the inlet of a plug-flow reactor was switched 
abruptly from '*CO/He to *CO/Hs. With on-line mass spectrome- 
try the transient decay of ™*CH, and the transient ingrowth of 
13CH, was monitored at the reactor outlet. The transient response 
of platinum and nickel is clearly different. When changing from 
123CO/H2 to *CO/He, the production of *CH, over platinum 
ceases immediately, whereas over nickel it continues for some 100 
8. 28 refs., 22 figs. 


26263 (DOE/FE/55014—T27) [Great Plains Coal Gasifi- 


First quarter, ae 
ulah, ND (USA)). Apr 1987. Contract 
FM02-82FE55014. 277p. NTIS, PC ‘A13/MF AO0l; 1; GPO 
Dep. File Number DE87009148. 

ANG continued permitting activity during the reporting 
period. ANG conducted eight monitoring programs in the vicinity 
of the Great Plains facility. The RAMP network consists of five 
monitoring sites, and is designed to monitor meteorology and air 
quality in the vicinity of the Great Plains facility, and the Antelope 
Valley and Coyote electric generating stations. There were no ex- 
ceedences of applicable state or federal standards for SO2, NOz, 
TSP, or ozone. ANG conducts ambient monitoring for H2S at one 
site in the vicinity cf the Great Plains facility. ANG conducts addi- 
tional ambient monitoring for SO, at two sites in order to ensure 
that ambient air quality standards are not violated. ANG conducts 
groundwater monitoring programs associated with desulfurization 
waste disposal, deepwell injection, RCRA-compliance monitoring, 
gasifier ash disposal, and the surge ponds. Major activities on each 
program are summarized. ANG conducted six monitoring programs 
associated with process and effluent streams at the Great Plains fa- 
cility to satisfy conditions in federal and state permits. The Contin- 
uous Emission Monitoring system is designed to provide for the 
continuous monitoring of emissions and fuel usage from all major 
fuel burning sources in the Great Plains facility. ANG conducts a 
comprehensive program to locate, characterize and eliminate objec- 
tionable odors. A total of thirty-three plant boundary surveys and 
sixty off-site surveys were conducted. Odors were detected at 
levels of two odor units or less approximately 81.7% of the time at 
distances up to 6 miles downwind during the off-site surveys. A 
total of nine odor complaints were received. To evaluate overall 
performance of pollution control systems, ANG examines selected 
process data and conducts periodic compliance and/or performance 
tests. 18 figs., 23 tabs. 


28264 (DOE/PC/60054—T13) Coal liquefaction: Investi- 
gation of reactor performance, role of catalysts and PCT 
properties: Final report. Shah, Y.; Tierney, J.; Wender, L, 
Joseph, S.; Wen, C. (Pittsburgh Univ., PA (USA). Dept. of 
Chemical and Petroleum Engineering). Feb 1987. Contract 
FG22-83PC60054. 227p. NTIS, PC All/MF A0Ol; 1; GPO 
Dep. File Number DE87008403. 

In the first section of this report, a mathematical model for 
the Wilsonville Integrated Two-Stage Liquefaction Process is pre- 
sented. The first stage is a bubble column slurry reactor and has 
been modeled previously. The second stage is an ebullated bed 
catalytic reactor designed to improve product quality, process flexi- 
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bility, and hydrogen utilization efficiency. The basic equations for 
the second stage are developed. Supplementary information, a user 
manual, a sample problem, and a complete computer code in FOR- 
TRAN are given in Appendices. The second, third and fourth sec- 
tions deal with the role of three types of catalysts in direct coal liq- 
uefaction. The second section contains an overview of the advan- 
tages, limitations, and significance of using homogeneous catalysts 
such as transition metal complexes for direct coal liquefaction. 
These catalysts have the potential for hydroliquefaction of coal at 
relatively mild conditions and with good liquid yields. Emphasis is 
on review of the large body of published literature and on obtain- 
ing a perspective for where future developments using these types 
of catalysts will occur. The third section is concerned with the con- 
version of coal to liquids using very strong acids known as supera- 
cids as catalysts in direct coal liquefaction. The study of the direct 
liquefaction of coal with superacids promises to yield new ap- 
proaches to both coal conversion and to elucidation of the constitu- 
tion of coal. Background information on the use of liquid clathrates 
as catalysts for coal liquefaction is presented in Section IV. Liquid 
clathrates can aid in the liquefaction of coal at or near room tem- 
perature and require neither application of heat nor consumption of 
hydrogen. Unfortunately, yields are low, and further developments 
are needed to justify commercial exploitation. 120 refs. 


28265 (DOE/PC/80023—T8) Development of an in-situ 
hydrogen measuring instrument for coal liquefaction process- 
es: Quarterly report, January-March 1987. Klinzing, G.E. 
(Pittsburgh Univ., PA (USA). Dept. of Chemical and Petro- 
leum Engineering). 1987. Contract AC22-85PC80023. 12p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87008974. 

During this three-month period, the installation of the equip- 
ment at the university was finished as well as the computer system 
to control the system. Some tests were carried on during the month 
of March. Also, some experiments on permeability constant for 
both probes were done. After the set of experiments the equipment 
was ready to begin the solubility tests. 8 figs. 


28266 (DOE/PC/80906—6) Catalytic methods for im- 
proved coal liquefaction and hydrotreating: Quarterly report 
No. 6 for the period December 23, 1986 through March 22, 
1987, Hirschon, A.S.; Laine, R.M.; Wilson, R.B. Jr. (SRI 
International, Menlo Park, CA (USA)). Apr 1987. Contract 
FG22-85PC80906. 21p. NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87009299. 

During this quarter we synthesized two new ruthenium cata- 
lysts. The first catalyst, Rus(CO):2 supported on alumina, Ru(OM), 
was prepared to compare the reactivity of supported ruthenium 
carbonyl with that of bulk ruthenium, and with the RuMo(OM) 
catalyst prepared last quarter. The second catalyst was a RuCoMo 
catalyst prepared from the promotion of sulfided Harshaw CoMo 
with ruthenium trichloride, rather than with ruthenium carbonyl, 
which was used in previous preparations. We found that the ruthe- 
nium supported on alumina, Ru(OM), had the same activity and se- 
lectivity as bulk ruthenium, and was totally poisoned by hydrogen 
sulfide, as was the bulk metal. We also found that the RuCoMo 
prepared by ruthenium trichloride promotion had a similar activity 
and selectivity as the RuCoMo catalyst prepared by ruthenium car- 
bonyl impregnation. Comparisons of the CoMo and RuCoMo cata- 
lysts were made on the HDN of decahydroquinoline (DHQ). We 
found in both cases the HDN product was almost exclusively pro- 
pylcyclohexane, showing that the formation of propylbenzene 
during the HDN of quinoline must come from propylaniline or ben- 
zotetrahydroquinoline. We also compared the surface areas and 
pore sizes of the Harshaw CoMo and promoted RuCoMo catalysts 
and found them very similar. This quarter we presented a summary 
of our work on our use of organometallic precursors and promoted 
RuCoMo catalysts at the Denver ACS meeting. 4 refs. 


28267 (DOE/PC/80912—T6) Ambient temperature lique- 
faction using liquid clathrates: Quarterly report No. 6 for the 
period January 16, 1986 to April 16, 1987. Atwood, J.L. 
(Alabama Univ., University (USA). Dept. of Chemistry). 12 
May 1987. Contract FG22-85PC80912. 10p. NTIS, 
A02/MF AO1; 1; GPO Dep. File Number DE87009303. 
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New air-stable liquid clathrates based on simple salts were 
used to effect liquefaction. The quantity of the liquefied products 
from the liquid clathrate based on [quinoline.H]*[CI-H-Cl]~ is 
among the highest yet observed. Further progress on the work-up 
scheme for the [NBu.][Cl-H-Br] liquefaction products has afforded 
excellent mass balance. The first model hydrogenation runs in a 
liquid clathrate have been successfully carried out. In the liquid 
clathrate based on [NBy.][BF,] and benzene, Wilkinson's catalyst 
has given almost complete conversion of cyclohexene to cyclohex- 
ane. Studies on the retention of cyclohexene and cyclohexene is the 
liquid clathrate phase are in progress. Initial indications are that cy- 
clohexane in more compatible with the lower liquid layer than is 
cyclohexane. 


28268 (DOE/PC/81208—T2) Microbially augmented ash 
and pyrite physical separation (MAAPPS): Quarterly report, 
December 1, 1986-February 28, 1987. (Atlantic Research 
Corp., Alexandria, VA (USA)). Mar 1987. Contract AC22- 
85PC81208. 18p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE87007779. 

The overall objective of this project is to develop the 
MAAPPS process to clean finely divided coals to = 1% ash and 
= 0.5% pyritic sulfur. The MAAPPS process utilizes the organism 
Thiobacillus ferrooxidans or a biological product thereof to selec- 
tively depress the flotation of ash and pyrite particles. Work per- 
formed during this past quarter are described for the following 
tasks: growth of T. ferrooxidans on tailings; optimization of flotair 
column with T. ferrooxidans; continuous growth of T. ferrooxidans 
on tailings. 1 fig., 9 tabs. 


28269 (EPRI-AP—5102) Investigation of sulfur removal 
from low-pressure gas: Final report. Pack, G.E.; Walter, 
G.L. (Mittelhauser Corp., El Toro, CA (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). Apr 1987. 
78p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T1I87920387. 

Licensable processes were evaluated for removing H2S from 
low-pressure gas. Applications include fuel gas cleanup from small 
air-blown gasifiers, Claus tailgas treatment, and geothermal off-gas 
purification. Operators reported many problems with the STRET- 
FORD process. With all of the processes studied, HS is readily 
converted to sulfur, while the trace impurity carbonyl sulfide, COS, 
is not converted. However, for an incremental cost, COS can be 
hydrolyzed to H2S using an additional step upstream. Thus, almost 
complete sulfur removal is feasible. The 30-year levelized costs 
ranged from $363/ton to $657/ton of sulfur removed, including the 
COS hydrolysis step. 5 figs., 5 tabs. 


28270 (EPRI-AP—5205) Catalyst performance and life in 
liquid-phase methanol: Final report. Brown, D.; Rao, P. (Air 
Products and Chemicals, Inc., Trexlertown, PA (USA); 
Electric Power Research Inst., Palo Alto, CA (USA)). May 
1987. 61p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920411. © 

In September 1984, Air Products, Chem Systems and EPRI 
started a research program to improve the fundamental understand- 
ing of catalyst activity in the Liquid Phase Methanol (LPMEOH) 
Process. One of the objectives was to determine the causes of the 
higher than expected deactivation of the methanol catalyst in PDU 
run E-1 at LaPorte, Texas. Another objective was to explain cer- 
tain characteristics of the in-situ reduction carried out in PDU run 
E-2 using a high slurry concentration. In addition, experiments 
were planned to allow deeper insights into the effect of temperature 
on catalyst structure and related activity. In particular, a better un- 
derstanding of the relationship between active metal crystallite size 
and catalyst performance was sought. A definite relationship be- 
tween catalyst properties such as CU and ZnO crystallite size and 
activity has not been established, though it is appropriate to say 
that smaller crystallites (high surface area) are preferred. The 
growth in crystallite size with time appears to be more a function 
of the synthesis reaction itself than just temperature and time. The 
role of the Cu*'/Cu is uncertain. It is initially about unity in freshly 
reduced catalyst and changes rapidly to nearly zero upon contact- 
ing CO-rich gas. Catalyst activity is stable during this time and the 
relationship to Cu* */Cu?® is not obvious. 15 figs., 14 tabs. 
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28271 (EUR—10427-FR) . meee of coal under 
hydrogen pressure. Cyprus, R. (Universite Libre de Brux- 
elles (Belgium). 1986. a 74p. (In French). Commission of the 
European Communities. 

During the 1983-85 period several aspects of coal hydropyr- 
olysis have been investigated. Hydrolysis of precarbonized coals is 
shown not to modify the final hydrogasification yield when in inert 
atmosphere between 500 and 900 C. Change of surface areas of ma- 
cropores distribution, of active surface areas and of elemental anal- 
ysis during hydrogenation of coal has been explained and correlated 
to the reaction rates measured by thermogravimetry. Maceral anal- 
ysis was also explained as a function of the gasification yield and 
the influence of alkaline salts on the hydrogenation process and of 
the coal-mass on the hydropyrolysis yields has also been investigat- 
ed. Hydrocracking under pressure of 2,4-xylenol has been studied in 
order to determine the optimal conditions for the formation of light 
hydrocarbons and light phenols. The study on model substances of 
the fate of organic sulfur during pyrolysis and hydropyrolysis has 
continued and the cracking mechanisms of methyl thiophene, thio- 
phenol and benzothiophene have been investigated. The role of or- 


ganic sulfur compounds on the char sulfur content has been deter- 
mined. 


28272 (PB—87-147161/XAB) German FGD/de-NOx 
(flue-gas desulfurization/denitrification) experience. Ellison, 
W.; Sedman, C.B. (Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Air and Energy Engi- 
neering Research Lab.). Jan 1987. 35p. (EPA—600/D-87/ 
044). NTIS, PC A03/MF A0O1. 

The paper gives updated details of major flue-gas desulfuri- 
zation (FGD) and denitrification (de-NOx) installations in West 
Germany for coal-fired boilers. The paper provides an understand- 
ing of the principal types of control system designs that have been 
applied, outlines technological advancements that have been 
achieved, and reviews operating experience gained to date in ex- 
panded use of FGD and NOx removal facilities in Europe in the 
1980s. It describes significant differences between FGD service and 
practice in the U.S. and Japan, and gives specific information that 
may help improve operation and reliability of new and retrofit 
FGD installations in the U.S. Principal topics include: government 
emission-control requirements in Europe for new and existing coal- 
fired sources; West German FGD and de-NOx installations and 
purchase commitments; control of industrial boilers; management of 
solid and liquid waste by-products; substantial activities in other 
European countries. 


28273 (PB—87-165627/XAB) Vapor/liquid equilibria of 
constituents from coal gasification in refrigerated methanol. 
Final report, September 1984-December 1985. Chang, T.; 
Rousseau, R.M.; Ferrell, J.K. (North Carolina State Univ., 
Raleigh (USA). Dept. of Chemical Engineering). Feb 1987. 
147p. NTIS, PC A07/MF AOl1. 

The report describes a thermodynamic framework, estab- 
lished for the development of a model of the phase equilibria of 
mixtures of methanol and the major constituents found in gases pro- 
duced from coal. Two approaches were used to model the equilib- 
rium behavior: (1) an equation of state was used to describe both 
gas and liquid phases, and (2) an equation of state was used to de- 
scribe the gas while a solution model involving activity coefficients 
was used to describe the liquid. The approach chosen for each spe- 
cies was based on the component volatility. An experimental appa- 
ratus was constructed to obtain data against which the model pre- 
dictions could be tested. The comparison was favorable. P-T-x-y 
data on mixtures of CO2, methanol, and water, and mixtures of 
CO:, nitrogen, and methanol at temperatures in a range of -30 to 25 
C and pressures up to 54 atm (5472 kPa) were obtained. Compari- 
sons of the calculated and measured values of bubble point pres- 


sures and/or liquid compositions of the dissolved gases were satis- 
factory. 





3913 / ERA-12/14 


0105 By-products 


28274 (EUR—10623-DE) Strength characteristics of coke 
in simulated blast-furnace conditions. (Steinkohlenbergbau- 
verein, Essen (Germany, F.R.)). 1986. 54p. (In German). 
Steinkohlenbergbauverein, Essen-Kray, Germany, F.R. 

A reactor of industrial lump-size coke capacity was used for 
partial gasification of stationary charge coke. After completion of 
the reaction the coke was cooled and tested for various properties. 
Micum drum tests established the abrasion resistance and lump-size 
stability of the test coke. The trend of the Mio coefficient, signify- 
ing abrasion resistance, showed rapid progressive weakening of the 
surface texture of the coke as a function of burnoff. The F parame- 
ter relating to grain size distributions showed smaller losses in size 
stability with increasing burnoff. The ECE process is used to deter- 
mine the reactivity of coke to carbon dioxide where K/sub m/ 
values indicate reactivity. K/sub m/ values were established for the 
test cokes and compared with carbon conversion rates. Measure- 
ments carried out on coke produced in ovens of different widths 
showed that there was no significant effect of oven width on reac- 
tivity indices or stability properties. However differences in charge 
blends have a marked effect on these values. Coke from a charge 
blend containing a high proportion of rich prime coking coal shows 
the best F size stability. Abrasion properties are virtually identical 
for all of the coke types tested. 
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REFER ALSO TO CITATION(S) 28253, 28255, 28274, 28438, 28507, 28892, 
28893 


28275 (DOE/PC/70006—9-4/87) Enthalpy and phase be- 
havior of coal derived liquid mixtures: Technical progress 
report for the period January-March 1987. Yesavage, V.F.; 
Kidnay, A.J. (Colorado School of Mines, Golden (USA). 
Dept. of Chemical Engineering and Petroleum Refining). 30 
Apr 1987. Contract FG22-84PC70006. 18p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87008694. 

On July 15, 1984, work was initiated on a program to study 
the enthalpy and phase behavior of coal derived liquid model com- 
pound mixtures. The objectives of this program are to study the en- 
thalpy and phase behavior of a selected ternary model compound 
system, representative of interactions present in coal derived liq- 
uids. Measurements will be made in a Freon 11 reference fluid boil- 
off calorimeter, and an equilibrium flash vaporization apparatus. 
These experimental systems have already been developed. Previous 
studies have indicated that existing data and correlations developed 
for petroleum fluids are not applicable to coal derived liquids. This 
is due to the presence of significant concentrations of polar associ- 
ating heteroatomics in the predominantly aromatic coal liquids. 
Thus, the ternary system will include an aromatic, a basic nitrogen 
compound, and a cresol. It is presently planned to study the m- 
cresol/quinoline/tetralin ternary mixture. Measurements will be 
made over a wide range of temperature (200 to 750°F) and pres- 
sure (20 to 1500 psia), for the three pure compounds, the three 
binary mixtures and selected compositions of the ternary. Both en- 
thalpy and phase behavior measurements will be made. This set of 
data will be useful as a standard for fitting and evaluating thermo- 
dynamic correlations and equations of state that are applicable to 
associating fluid mixtures, and thus to coal derived liquids. In par- 
ticular we will attempt to fit both the enthalpy and phase behavior 
data with a single equation of state using local composition mixing 
rules and common interaction parameters. During the eleventh 
quarter, enthalpy measurements have been obtained for the ternary 
mixtures of m-cresol/quinoline/tetralin with molar ratios 2/3:1/6:1/ 
6 and 1/6:2/3:1/6 m-cresol:quinoline:tetralin. The results are pre- 
sented in Appendix A. The project has progressed very will during 
this quarter, and the enthalpy measurements have been completed. 
2 refs., 2 figs., 2 tabs. 
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28276 (DOE/PC/80533—T6) Structural characteriza- 
tion/correlation of calorimetric properties of coal fluids: 
Sixth quarterly report, January 1, 19137-March 31, 1987. Star- 
ling, K.E.; Mallinson, R.G.; "Li, M.H.; Peters, M.W.; 
Hulvey, R. D. (Oklahoma Univ., Norman (USA). School of 
Chemical Engineering and Materi:als Science). 1987. Con- 
tract FG22-85PC80533. 16p. NTI‘S, PC A02/MF AOI; 1; 
GPO Dep. File Number DE870084112. 

During this quarter, the elemen‘tal distribution, infrared (IR), 
and proton NMR analysis have been completed. The results of 
these measurements are shown in Table 1. The functional group 
mole fractions determined from these: experimental data are shown 
in Table 2. In addition to the ICRC. samples which have been re- 
ported on thus far, six new samples liave been included. The result- 
ing twelve coal-derived fluid samples represent all of those for 
which enthalpy data are available. ‘When calculating the functional 
group concentrations from the experimental data, a few of the sam- 
ples contained “negative concentrations” for certain functional 
groups. The groups which were ni2gative were either the basic ni- 
trogen group or the bridged carbon group. The definition of the 
functional groups has been revised by adding more constraints as to 
eliminate the negative values of the calculated functional group 
concentrations. A detailed discussion of these changes can be found 
in the included Appendix. Using the newly determined functional 
group concentrations, enthalpy calculations have been carried out 
for twelve coal-derived fluids. A summary of the equation of state 
characterization parameters of the coal samples is presented in 
Table 3. The results of the ent)ialpy calculations for these twelve 
samples are presented in Table 4. The overall deviation in duty is 
8.43 KJ/Kg for the twelve samples. Plots of the calculated enthal- 
py versus temperature along, with the observed values for Western 
Kentucky Syncrude and Westi:rn Kentucky Distillate are shown in 
Figures 1 and 2, respectively. 2 refs., 2 figs., 4 tabs. 


28277 (DOE/PC/9052'7—T2) Characterization of oxi- 
dized coal surfaces: Quarterly report, January 1987-April 
1987. Hercules, D.M. (Pititsburgh Univ., PA (USA). Dept 
of Chemistry). Apr 1987. Contract FG22-86PC90527. 20p. 
NTIS, PC A02/MF Al‘)i; 1; GPO Dep. File Number 
DE87008535. 

The work has focuse:i on exploration of ambient temperature 
in-situ derivatization of aldiz:hydes and ketones on carbon surfaces. 
2,4-Dinitrophenylhydrazine., bisulfite, -ylium dichloro-iodate, and 
iminium perchlorate deriv:atizations were performed on a set of 
model aldehydes and ketories. Positive and negative ion laser mass 
spectra (LMS) of the 2,4-dinitrophenylhydrazine derivatives were 
obtained on zinic which is a common metal support used for LMS 
analysis. Although positive ion spectra were informative, negative 
ion spectra were more satisfactory as most compounds yielded mo- 
lecular ion species in negsitive ion analysis. Spectra of selected pre- 
formed derivatives placed. on charcoal and of benzaldehyde deriva- 
tized on charcoal were :also obtained. Molecular ion species that 
can be distinguished read ily from carbon background ions were ob- 
served. Thus, the results; established that in-situ derivatization fol- 
lowed by analysis is inde ed possible. 3 refs., 8 figs. 


28278 (DOE/PC,/'90528—T2) Thermodynamics of coal 
liquid/solid systems: ‘Quarterly progress report for the period 
of December 15, 1986 to March 15, 1987. Holder, G.D. 
(Pittsburgh Univ., P.A (USA). Dept. of Chemical and Petro- 
leum Engineering). Apr 1987. Contract FG22-86PC90528. 
26p. NTIS, PC AO’ 3/MF A0l1; 1; GPO Dep. File Number 
1DE87009393. 

The effort to <Jevelop data bases for coal liquefaction prod- 
ucts has three basic: components: (1) Pure component physical 
properties, such as boiling point, critical temperature and pressure, 
acentric factor, mole:cular weight and specific gravity and polarity; 
(2) Binary vapor prezssure data which enables phase behavior to be 
calculated for binary and, assuming the interaction of unlike mole- 
cules are independent of the presence of a third species, multicom- 
ponent systems; anci (3) Vapor pressures of solid-liquid systems as a 
function of the solids content. This allows the effect that solids 
have on the distritution of liquids between phases to be calculated. 
The Peng-Robinson equation was found to represent these systems 
fairly well with thie simple and conventional mixing rules. A better 
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representation of the systems was obtained when the Peng-Robin- 
son equation was employed for the vapor phase while the UNI- 
QUAC expression was used for the liquid phase. This, however, re- 
quires two more adjustable parameters and involved the often cum- 
bersome problem of definii1g reference states when supercritical 
components are present. A better fit of data was also obtained 
when the Peng-Robinson eqiwation was used along with a recently 
developed asymmetric mixinz rule. As this method gives better or 
comparable results to equaticm of state/liquid solution model ap- 
proach, it is simpler to use while using less computation time and 
requiring no standard state fugiacities. 21 refs., 4 figs., 9 tabs. 


28279 (NP—7770088) D evelopment and testing of various 
concepts for electrochemical coal conversion. Kochanek, W. 
(Dortmund Univ. (Germany, F.R.). Abt. Chemietechnik). 
27 Jun 1985. 240p. (In German). NTIS (US Sales Only), PC 
Al11. File Number DE877700188. 

Coal was depolymerized \by electrochemical oxidation using 
peroxysulphuric acid or Caro’s acid. The carbonyl compounds 
binding the aromatic hydrocarboi1s were transformed into esters by 
the mechanism of Bayer-Villiger oxidation and then saponified. A 
mathematical model describing the depolymerisation of macromole- 
cular structures was developed. B'ased on the assumed degradation 
reaction the model permits an interpretation of the experimentally 
determined stoichiometry of the reaction between peroxy disul- 
phate and coal, as well as the determination of some structural pa- 
rameters of the coal. 
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REFER ALSO TO CITATION(S) 28270, 28299, 28515, 29210 


28280 (DOE/PC/80512—T8) Anaerobic SBR [sequench- 
ing batch reactor] treatment of coal conversion wastewaters: 
Sixth quarterly report. Ketchum, L.H. Jr. (Notre Dame 
Univ., IN (USA). Dept. of Civil E'ngineering). 28 Apr 1987. 
Contract FG22-85PC80512. Sp. N'TIS, PC A02/MF AOj; 1; 
GPO Dep. File Number DE87008%338. 

The acclimation studies have been completed in the six 2-L 
reactors. However, three of these have been continued and are op- 
erated with a CCW feed mixed with glucose. The addition of glu- 
cose, a readily degradable substrate, inicreases organisms growth, 
and promotes cometabolism of more difficult to degrade constitu- 
ents. Four automatically operated 4-L AnSBR’s are being moni- 
tored. Two are treating only phenol and two are treating a mixture 
of coal conversion wastewaters (CCW) constituents. Many serum 
bottle studies have been completed and are continuing. In addition, 
several 1.5-L mass cultures have been started to grow large quanti- 
ties of organism acclimated to a single C([W constituent. These ac- 
climated organisms will be used in future ikinetic studies and to seed 
other reactors. 


28281 Production and disposal of wastes from dry and 
wet flue-gas cleaning systems. Farber, |?.S. (Argonne Nation- 
al Lab., IL). Energy (Oxford); 11: No. 11/12, 1347- 
1356(Nov-Dec 1986). (CONF-850444—-). 

From Newer coal technologies: impilications for energy and 
development policies in Asia and the Pacific; Honolulu, HI, USA 
(17 Apr 1985). 

The design of a flue-gas cleaning sysitem for the removal of 
particulates and sulfur dioxide contaminants must take into account 
many factors for there to be successful operation and no secondary 
environmental impacts. One of these factors is the production of 
wastes and the procedures to be put into place for proper disposal. 
For many years, Argonne has had a high-sulfur dry scrubbing 
system in operation as the means of emissions control from its larg- 
est coal-fired boiler. During this period thousands of tons of a dry 
powdery waste have been produced and landfilled without any ad- 
verse environmental effects. This paper reviews: the theory of oper- 
ation of a dry scrubbing system, and briefly details the performance 
of the Argonne system. Among the performance details given are 
the results of an experimental program utilizing a high-sulfur 
(>4.2%) coal, done in co-operation with the Consol Coal Compa- 
ny, and the findings from a study on the leachat:, toxicity, and dis- 
posal of the dry wastes. The experimental problems, to date, have 
shown that a dry scrubbing system can technically and economical- 
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ly remove sulfur dioxide and particulates from flue gas produced 
from the combustion of high-sulfur coal. In addition, mixtures of 
dry scrubber wastes and fly ash have been subjected to the stand- 
ard US EPA toxicity tests. The results of these tests indicate that 
while the ash composition of the coal will have a bearing upon test 
results, for the most part mixtures of this waste and coal fly ash can 
be declared non-hazardous. 


28282 Newer technologies for resource recovery from 
coal combustion solid wastes. Burnet, G. (Iowa State Univ., 
Ames). Energy (Oxford); 11: No. 11/12, 1363-1375(Nov-Dec 
1986). (CONF-850444—). 

From Newer coal technologies: implications for energy and 
development policies in Asia and the Pacific; Honolulu, HI, USA 
(17 Apr 1985). 

One of the most important technical issues of the 1980s is the 
effective and economical disposal or utilization of solid wastes. In 
the case of coal wastes, the electric utility, the end user, the regula- 
tory community, and the public share responsibility for taking 
action. Ash and flue-gas desulfurization sludge produced annually 
in the United States alone total over 90 million tons, only a small 
fraction of which is utilized. World-wide research on utilization has 
advanced to the stage where problems are defined and some proc- 
esses are ready for development. The future calls for a longer-term, 
more comprehensive approach and work on new waste forms that 
are resulting from new technologies for controlling sulfur oxides 


(SO/sub x/) and nitrogen oxides (NO/sub x/) emissions. 27 refer- 
ences. 
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REFER ALSO TO CITATION(S) 28723 


28283 (BMFT-FB-HA—86-010) Central cooling of the 
entire district ventilating current. Final report. Schoenen- 
berg, K. (Bundesministerium fuer Forschung und Technolo- 
gie, Bonn (Germany, F.R.); Ruhrkohle A.G., Essen (Ger- 
many, F.R.)). Dec 1986. 123p. (In German). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE87751877. 

On Monopol colliery an economic procedure was developed 
for the entire district of the panel 'Floez Mausegatt’ in 1200 to 1400 
m depth, creating the climatic conditions necessary for coal-win- 
ning by cooling the entire intake current. Due to the results of 
physiological examinations stating a temperature drop too high for 
the human body, extensive surveys were carried out, which result- 
ed in positive findings in respect to the humanization of the work 
place. A compromise solution consists of the operation of individ- 
ual air coolers in the outbye services, a temperature-controlled 
cooling water distribution and the automatic operation of the entire 
central cooling plant using a master control unit. With 16 refs., 11 
tabs., 26 figs. 


28284 (CONF-8405358—) Computers in mining. Practical 
experience - future trends. Kargar, S. (ed.). (Westfaelische 
Berggewerkschaftskasse, Bochum (Germany, F.R.). Inst. 
fuer Betriebsfuehrung im Bergbau). May 1984. 80p. (In 
German). NTIS (US Sales Only), PC A05/MF AOl. File 
Number DE87751885. 

From Experts’ meeting on computer application in mining; 
Bochum, F.R. Germany (14 May 1984). 

The meeting dealt with the subjects of productivity, econo- 
my and safety improvement in mining, coal preparation, and 
coking. Particular interest is taken in microcomputer-supported 
process control and monitoring. The design, function, and interde- 
pendence of the system components are illustrated by practical ex- 
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amples. Future trends of development are discussed. Separate 
records are available for 7 papers. (HLN). 


26285 (CONF-8405358—, pp 8-13) Central elements of 
production control for higher efficiency and cost reduction in 
mining. Ostermann, W. May 1984. (In German). NTIS (US 
Sales Only), PC A05/MF AO1. File Number DE87751885. 

From Experts’ meeting on computer application in mining; 
Bochum, F.R. Germany (14 May 1984). 

The extent and complexity of modern mines and the higher 
maintenance requirements have opened many new fields of applica- 
tion for process engineering and data processing. A concept for a 
partly automated mine is discussed. Measures taken so far, the state 
of the art (1984), and future trends are outlined. The main element 
of operations planning and control are: Higher mine safety, a 
higher utilisation factor, better information on the operative status, 
optimisation of the logistic system, and lower energy consumption. 
Examples are presented, and possible applications of computers are 
outlined. (HLN). 


28286 (CONF-8405358—, pp 14-25) Autopilots in selec- 
tive cutting - experience and outlook. Floh, H. 1984. (In 
German). NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE87751885. 

From Experts’ meeting on computer application in mining; 
Bochum, F.R. Germany (14 May 1984). 

The report discusses the partial automation and improved 
monitoring of selective cutters, with particular regard to the use of 
microcomputer-assisted autopilots. Functions to be performed by 
the autopilot are, e.g., early detection of disturbances by machine 
diagnosis, profile and direction control, optimisation of the cutting 
performance, and integration of all control and monitoring units 
into a system. The principle of microcomputer control is illustrated 
by examples. (HLN). 


28287 (CONF-8405358—, pp 26-36) Control and moni- 
toring of mining operations. Czauderna, N. 1984. (In 
German). NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE87751885. 

From Experts’ meeting on computer application in mining; 
Bochum, F.R. Germany (14 May 1984). 

The problems connected with the introduction of new tech- 
nologies for process automation in underground mining are dis- 
cussed. A concept for a partly automated mine with an integrated 
control and monitoring system is presented. The effects of micro- 
electronics and data processing are discussed in terms of higher 
safety and better monitoring of winning and driving machinery. 
The goal of the investigations is the introduction of a computer- 
aided control desk and the monitoring of the winning operations on 
visual display units. (HLN). 


28288 (CONF-8405358—, pp 37-48) Process-computer- 
supported mine control rooms. Matthaeus, W. 1984. (In 
German). NTIS (US Sales Only), PC A05/MF AO01. File 
Number DE87751885. 

From Experts’ meeting on computer application in mining; 
Bochum, F.R. Germany (14 May 1984). 

Using two practical examples, the author describes the intro- 
duction and function of data processing in mine control rooms for 
monitoring and control of mining operations. The functions of mon- 
itoring, control, and disposition are carried out by process comput- 
ers. The data flow and the linking of data processing units are de- 
scribed. User programs for safety and operations monitoring are 
presented, as well as the use of computers for a shaft information 
and control system for materials flow optimisation. (HLN). 


28289 (CONF-8405358—, pp 50-58) Concepts for con- 
trolling the transport of materials from surface installations 
to the face. Wersch, B. 1984. (In German). NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE87751885. 

From Experts’ meeting on computer application in mining; 
Bochum, F.R. Germany (14 May 1984). 

Using the example of Lohberg mine, the author shows how 
infrastructure and logistics can be optimized. A system for record- 
in~ controlling and monitoring the materials flow in the surface in- 
stailations, the installed hardware, and the manpower requirements 
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are presented. The central element is the transmission of data from 
the underground installations to the surface facilities, and the proc- 
essing of data. Savings and improvements resulting from the conse- 
quent application of computers are discussed. (HLN). 


28290 (EUR—10642-EN) Strata loading of mine roadway 
supports, (National Coal Board, London (UK)). 1986. 288p. 
National Coal Board, London, England. 

Support systems in UK coal mines are demanding increasing 
attention regarding design and selection owing to greater depths of 
working and the need for improved efficiency of mining operations 
with special consideration being given to design and stability of 
main access tunnels, development and face roadways. The paper 
examines current methods employed in the UK for determining the 
anticipated stability of coal mining tunnels and roadways taking 
into account geological aspects, strength and deformational behav- 
iour of surrounding rocks and support types in relation to their ex- 
pected performance. Gate roadway supports are also considered 
with special reference to the degree of anticipated closure as influ- 
enced by mining and geological factors. Support deformation be- 
haviour, particularly load bearing capacity, has been investigated 
using small-scale models. Field studies have been carried out in 
order to observe the magnitude and distribution of strata loading on 
roadway supports. The results were compared and guidelines de- 
rived to assist in selection of support systems to cater for the wide 


ranging geological and mining conditions encountered in UK coal 
mines. 


28291 (EUR—10664-EN) Scheme for computer-based 
face monitoring with secondary computer MIS. (National 
Coal Board, London (UK)). 1986. 142p. National Coal 
Board, London, United Kingdom. 

Computer-based management information systems (MIS) 
have been successfully installed at 16 collieries where they record 
data from the Mine Operation Systems (MINOS) and process it to 
identify problem areas. General interrogation facilities for longer- 
term analysis for assistance with design and planning of new faces 
and equipment are also provided. Due to the demand for more in- 
formation, considerable changes in hardware and software have 
been made. Also the original concept of each colliery having a set 
of standard reports has changed as it was found that each colliery 
had a unique style of reporting. Benefits from the application of 
MIS are difficult to quantify but in general MIS sites perform 
better than those without, although this may not be entirely due to 
MIS. The introduction of MIS has given line management an ap- 
preciation of the benefits to be gained from a computer-based infor- 
mation system. This has generated demands for a comprehensive 
system that is capable of being linked to other computer systems 
within British Coal. The operational experience gained, together 
with the demands for new facilities has provided a specification for 
the next generation information system. 


28292 (EUR—10720-EN) Guided longhole drilling. Hex- 
tall, J.L.; Williams, D.T.; Nursaw, R.M. (National Coal 
Board, London (UK)). 1986. 109p. 

This report describes the work carried out on the ECSC 
aided project Guided Longhole Drilling (GLHD), between April 
1982 and March 1985. A brief outline of the work conducted be- 
tween 1978 and 1982 is also included, so that a pattern of objectives 
and progress since inception can be shown. The mechanical devel- 
opments associated with the technique of drilling guided long holes 
in-seam or through cross-measures over long distances and employ- 
ing the openhole rotary drilling system are discussed and trials at 
the surface opencast test site and subsequent underground trial sites 
are described. Experience with down-hole-motor technology is de- 
scribed as part of the research and development work necessary in 
order to steer a string of drill rods on a precise vertical course rela- 
tive to the point of origin. Surface and underground trials with 
pump-up survey probes to measure the desired hole trajectories are 
also described. 





01 COAL AND COAL PRODUCTS 
0120 Mining 


28293 (EUR—10786-DE) Improvements to electrical cir- 
cuits by means of fast reactive current compensation. 
Schenke, G. (Steinkohlenbergbauverein, Essen (Germany, 
F.R.)). 1986. 68p. (In German). Commission of the Europe- 
an Communities. 

Reactive current compensation systems relieve reactive-cur- 
rent load of the network and thus less voltage drop, reduced losses 
in cables and lines and higher power factor. The additional advan- 
tagés of rapid reactive-current compensation in the low voltage net- 
work are described within a computer program based systems anal- 
ysis. In coal winning this means higher torques delivered by the 
asynchronous motors in the starting phase, and sensible relief of the 
inby transformers from high starting currents. The thyristor switch 
allowing rapid and frequent on-off switching of condensors without 
compensation, and a suited rapidly-acting power factor compensa- 
tor create the prerequisites for a compensation system. The reac- 
tive-current measuring method and the exactly phased on-off 
switching of the condensors by the thyristor switch are described. 
Messrs. AEG constructed the phototype of an explosion-proof 
rapid-action thyristor controlled reactive-current compensation unit 
and this is described in the paper. When tested for compensating 
the starting current of a 160 kW asynchronous motor fitted to a 
scraper bar conveyor, the current in the network could be reduced 
by 40%. The prototype is to be tested in a SSOV network of a pro- 
duction district and problems of compensation at 1000 V are going 
to be investigated in the future. 


28294 . (PB—87-152344/XAB) Qualitative analysis of the 
inherent fire safety/fire risk in a coal mine. Nelson, H.E. 
(National Bureau of Standards, Washington, DC (USA). 
Center for Fire Research). Dec 1986. 83p. (NBSIR—86/ 
3502). NTIS, PC A05/MF AOI. 

See also report dated Aug 86, PB—87-103271. 

This is a quantitative description of a fire-safety-analysis 
system for a coal mine. An event-logic tree and a state-transition 
model are presented. The report is also presented as Appendix D of 
NBSIR 86-3425, The Development of a Fire Evaluation System for 
Underground Coal Mines. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 29005 


28295 (ANL/FE—86-5) Modeling of dilute two-phase 
multispecies solid/gas flows. Doss, E.D.; Srinivasan, M.G.; 
Raptis, A.C. (Argonne National Lab., IL (USA)). Jun 1986. 
Contract W-31109-ENG-38. 64p. NTIS, PC A04/MF A0Ol1; 
1; GPO Dep. File Number DE87009254. 

The report gives a detailed description of the analytical 
modeling that underlies the numerical code for predicting the flow 
of dilute solid/gas flows in pipes. The model is two-phase multispe- 
cies. Particles of one size are treated as one species and the equa- 
tions of particle dynamics include terms to account for momentum 
transfer between species and the wall friction on each species of 
particles. New expressions for particle/particle interaction and wall 
friction for multispecies flow are derived. Results of parametric 
studies based on the new expressions are described. The predictions 
of this model for gas/powder flow through a venturi are compared 
with experimental measurements. The model's capability for pre- 
dicting the flow in Argonne’s Solid/Gas Flow Test Facility will be 
the subject of a companion report. 26 refs., 16 figs. 


28296 (DOE/PC/70057—T9) Experimental gas-solid ver- 
tical transport. Luo, Kuo Ming. (Illinois Inst. of Tech., Chi- 
cago (USA). Dept. of Chemical Engineering). May 1987. 
Contract FG22-84PC70057. 233p. NTIS, PC A1l1/MF A011; 
1; GPO Dep. File Number DE87009082. 

This study was directed towards an enhanced fundamental 
understanding of gas-solid transport in dilute and dense phase con- 
veying. A new experimental system for vertical pneumatic convey- 
ing incorporated a screw feeder for dilute transport and an L-valve 
for dense flow. For measuring solid volume fractions a novel 
method using an x-ray densitometer was developed. The pressure in 
the system was measured using a strip chart recorder (SCR) and a 
manometer. The solids flux was estimated by collecting the parti- 
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cles from the system for a known time. The porosity and pressure 
drop data in the fully developed region were translated into drag 
coefficients and friction factors. The drag coefficients are in a rea- 
sonable agreement with the well-known literature values for drag 
for a single sphere. The friction factors with the wall were some- 
times negative, reflecting downward flow, as observed in two-di- 
mensional studies. Four available hydrodynamic models for vertical 
pneumatic conveying were used to predict the porosity and the 
pressure for the experimental conditions. Experimental data for po- 
rosity and pressure agree well with the theoretical predictions. 
However, the predictions from the relative velocity model were in 
the best agreement for pressure drop values. Drift flux equations 
were also used to predict the porosities in the fully developed 
region. The computations from the drift flux model are in a reason- 
ably good agreement with the experimental data. To study the two- 
dimensional flow behavior in the conveying line, an experimental 
technique was developed to measure radial porosities. These results 
showed that the solid volume fraction was higher near the wall 
than in the core region. This pattern was verified by taking high 
speed movies. The local porosities and the local fluxes obtained 
from ball probe measurements were used to compute local solid ve- 
locities. 85 refs., 101 figs., 6 tabs. 


28297 (DOE/PC/80524—T7) Pipe and bend erosion by 
pneumatic transport of solids at high temperature: Quarterly 
report, December 1986-February 1987. Klinzing, G.E. (Pitts- 
burgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering). 1987. Contract FG22-85PC80524. 7p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87009494. 

An additional experiment was performed to determine the 
behavior of the pneumatic test facility at low air flow rates. Analy- 
sis of the pressure drop data is also presented in this report. The 
third topic included is the selection of an erodent material for the 
second year of the project. 


28298 (DOE/PC/90957—T2) Fluidization mechanisms in 
slurry flows: Quarterly report, May 1987. (California Univ., 
Los Angeles (USA)). May 1987. Contract FG22- 
86PC90957. 6p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87009313. 

The accomplishments have been in the testing and redesign 
of the pressure transducers for this project. The testing was per- 
formed in a small fluidized bed and represent the first direct meas- 
urements of the particle pressure. 


28299 (EUR—10273-DE) Improved hydraulic and pneu- 
matic transport. (Steinkohlenbergbauverein, Essen (Germa- 
ny, F.R.)). 1986. 185p. (In German). Steinkohlenbergbauver- 
ein, Essen-Kray, Germany, F.R. 

Hydro-transport may be useful on condition that the particu- 
lar material properties during the transport of coarse coal and mine 
waste are taken into account. The expected pressure losses should 
be determined in advance as accurately as possible either by calcu- 
lation or experimentation. To run experiments on the pneumatic 
transport of building materials, a test rig and separate test gallery 
were set up. This enables fundamental tests into the pneumatic. 
transport of solids and testing of wetting equipment. The experi- 
ment programme was run on granular building materials and pow- 
dered materials in order to determine the characteristics, particular- 
ly the coefficients of internal friction and critical velocity, needed 
for design calculations of pneumatic conveying equipment. The 
characteristics were used to establish a computer program enabling 
calculation and layout of horizontal pneumatic transport systems as 
well as revision of existing plants. Investigations into grain deterio- 
ration of building materials due to pipeline transport showed that 
distance and velocity cause the initial degradation of grain size. Ex- 
periments on wear and tear and dust-binding effects of wetting de- 
vices were also carried out. Functional tests were also run on 
hydro mechanical blending equipment. 
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28300 Laminar flow studies of highly loaded suspensions 
in horizontal pipes. Ekmann, J.M.; Wildman, D.J.; Chen, 
J.L.S. (Pittsburgh Energy Technology Center, United 
States Dept. of Energy, Pittsburgh, PA). pp 85-92 of Inter- 
national symposium on slurry flows. Roco, M.C.; Wieden- 
roth, W. New York, NY; American Society of Mechanical 
Engineers (1986). (CONF-861211—). 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Laminar pipe flow of nonhomogeneous mixtures of fine coal 
and water has been studied experimentally and modeled analytical- 
ly. Based on the results of the static laboratory tests, a model com- 
bining homogeneous and non-homogeneous contributions to the 
total pressure drop has been suggested to predict the pressure losses 
of the highly concentrated suspensions. The model assumes the sus- 
pension consists of two components: the homogeneously suspended 
fine particles and the heterogeneously suspended large particles. 
The total pressure loss is assumed to be the sum of the pressure 
losses of the two components. Predicted results are compared to 
experimental data. 


0140 Combustion 
REFER ALSO TO CITATION(S) 29048 


28301 (NMRDI—2-74-4615) Char-oil-water slurry ~—_> 
Robinson, C.W. (Energy Transition Corp., Santa Fe, NM 
(USA)). Apr 1987. 78p. NTIS, PC A05/MF AOl - New 
Mexico Research and Development Inst., 1220 S. St. Fran- 
cis Dr., Santa Fe, NM 87501. File Number DE87900665. 

This study was composed of three tasks: (1) a combustion 
test of char and a char-oil-water slurry (CHOWS) produced from 
San Juan Basin coal at the Pittsburgh Energy Technology Center 
in January, 1985; (2) a transportation study of a CHOWS move- 
ment through the Four Corners Pipeline from the San Juan Basin 
to Los Angeles, California; and (3) a pyrolysis test of raw and hy- 
drothermally-cleaned San Juan Basin coal to determine whether hy- 
drothermal treatment would improve the quality and quantity of 
the oil produced from the coal. Tasks (1) and (3) were assigned to 
Battelle Columbus Division. Task (2) was performed by Pipeline 
Systems, Inc. Task (1) was not completed due to the poor quality 
and limited size of the char and oil samples available for testing. 
The pipeline study concluded that CHOWS cannot compete on a 
delivered energy basis with No. 6 Residual fuel oil at its current 
price of approximately $18.50/barrel. The pyrolysis tests showed 
that San Juan Basin coal, when beneficiated by the Battelle Hydro- 
thermal Process, holds promise of improving the overall oil yield. 
This study is a continuation of NMERDI reports numbered 2-71- 
4607 and 2-72-4619. 4 refs., 6 tabs. 


28302 (PSI-TR—1024/673) Transformations of inorganic 
coal constituents in combustion systems: Quarterly report No. 
2 for the period January-March 1987. (Physical Sciences, 
Inc., Andover, MA (USA)). 30 Apr 1987. Contract AC22- 
86PC90751. 79p. NTIS, PC A05/MF A0Ol1; 1; GPO Dep. 
File Number DE87009194. 

A model has been developed to simulate the process of fly 
ash formation during pulverized coal combustion. The model is a 
site percolation type model, with occupied sites representing char, 
and unoccupied sites representing pores. Porosity (taken to be ma- 
croporosity), mineral matter grain size distribution in the coal parti- 
cle, reaction rate, and ash surface coalescence rate are independent- 
ly variable. Preliminary simulation results, utilizing a monodisperse 
mineral grain size distribution for the cases of 0 and 10% porosity, 
qualitatively predict the features of experimentally observed ash 
particle size distributions obtained in a parallel study by Helble 
(1987). One large particle is produced per char particle at 0% po- 
rosity, identical to the results obtained for a non-macroporous su- 
crose/carbon black char doped with sodium silicate. Hundreds of 
ash particles per char particle are produced for the case of 10% po- 
rosity, consistent with the experimentally observed results for ma- 
croporous doped Spherocarb. Future simulations are planned in an 
effort to quantify these effects, and to ultimately predict the effect 
of char fragmentation upon a coal-generated ash particle size distri- 
bution. 26 refs., 27 figs., 5 tabs. 
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28303 Coal research in the United States. Siegel, J.S. 
(DOE, Washington, DC). Energy (Oxford); 11: No. 11/12, 
1125-1138(¢Nov-Dec 1986). (CONF-850444—). 

From Newer coal technologies: implications for energy and 
development policies in Asia and the Pacific; Honolulu, HI, USA 
(17 Apr 1985). 

Three principal factors drive the United States (US) Depart- 
ment of Energy’s (DOE) coal research program: (1) oil and gas are 
expected to continue to be extensively used in the industrial, com- 
mercial, residential, and transportation sectors; (2) as a result of 
their poor economic health, US utilities may run into a capacity 
shortfall in the 1990s and turn to natural gas and/or oil to meet 
their capacity needs; and (3) new environmental requirements are 
looming that may greatly hinder the use of coal and/or add greatly 
to the costs of using coal. As a result, there is the need to develop: 
(1) inexpensive coal-based fuels and/or machines that can economi- 
cally, and in environmentally sound ways, use coal in the light in- 
dustrial, commercial, residential, and to some extent the transporta- 
tion sectors; (2) low capital cost, modular, environmentally sound 
systems for baseload utility applications; (3) economical technol- 
Ogies to produce coal-based substitutes for petroleum-based liquids 
as well as substitutes for natural gas; and (4) reliable, cost-effective 
environmental control devices. To address these needs, the DOE is 
supporting research in every part of the coal utilization and conver- 
sion fuel cycles. The program is summarised. It should be noted 
that, in addition to the DOE's program, considerable coal research 
is being conducted by private entities in the United States and in 
other countries. 


0150 Marketing And Economics 
REFER ALSO TO CITATION(S) 28253 
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REFER ALSO TO CITATION(S) 28255, 28263, 28283, 28294 


28304 Cooperative research in the development of a 
safety information system. Kessler, D.; Scott, M.; Wiehagen, 
W.J.; Grasso, J. (West Virginia Department of Energy, 
Charleston). pp 109-116 of Use of computers in the coal in- 
dustry. Wang, Y.J.; Grayson, R.L.; Sanford, R.L. (eds.). 
Rotterdam, Netherlands; A.A. Balkema (1986). (CONF- 
8607114—). 

From 3. conference on the use of computers in the coal in- 
dustry; Morgantown, WV, USA (28 Jul 1986). 

Access to timely and reliable safety, economic, and technical 
information has been a continuing problem to managers, planners, 
and researchers in all areas of the mining industry. The program of 
research and development described in this paper is an attempt to 
develop information sources that will support more effective deci- 
sion making by permitting on-line access to relevant mining data 
bases addressing a variety of health and safety issues. During the 
past few years advancements in computer and communications 
technology have made it possible to explore new approaches to 
managing safety and productivity performance in the mining indus- 
try. The U.S. Bureau of Mines, in cooperation with the West Vir- 
ginia Department of Energy, has established a program of research 
which seeks to identify appropriate applications of information sci- 
ence technology to issues in mine safety and productivity. The pro- 
gram includes the following tasks: 1. Cooperative design and imple- 
mentation of a Safety Information System (SIS) initiated by the 
West Virginia Department of Energy; 2. Use of the West Virginia 
System to field test applications designed to serve users outside the 
Department's administrative structure; 3. Extending this experience 
to the design of a system intended to serve a national industry-wide 
user base. 9 references. 
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REFER ALSO TO CITATION(S) 28307, 28308, 28309 


28305 (SAND—86-2522C) Permeability changes during 
shear deformation of fractured rock. Teufel, L.W. (Sandia 
National Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. 8p. (CONF-870625—4). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87007393. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

” The effect of shear deformation on the permeability of frac- 
tured rock has been investigated in drained triaxial compression ex- 
periments on prefractured samples of Coconino sandstone. These 
experiments show that permeability across a fracture decreases with 
increasing shear deformation because of localized deformation 
along the fractures and the evolution of a gouge zone. Petrographic 
observations show a progressive decrease in grain size and porosity 
of the gouge zone with increasing shear displacement. With increas- 
ing normal stress there is a more rapid reduction in grain size and a 
higher degree of compaction of the gouge per increment of shear 
displacement, which results in a faster decline in permeability 
during sliding. Although not tested in this study, the observed lo- 
calized microfracture zone immediately adjacent to the sliding sur- 
face suggests that a narrow channel of high permeability parallel to 
the fracture might also develop during shear deformation. 


28306 Calibration of a neutron log in partially saturated 
media IV: Effects of sonde-wall gap. Axelrod, M.C.; Hearst, 
J.R. Houston, TX; Society of Professional Well Log Ana- 
lysts Inc. (1984). 17p. (CONF- 8406110—). Society of Pro- 
fessional Well Log Analysts Inc., 6001 Gulf Freeway, Suite 
C129, Houston, tak 77023. 

From 25. logging symposium; New Orleans, LA, USA (12 
Jun 1984). 

A gap between a neutron sonde and the wall of a borehole 
can have a significant effect on the observed count rate. The au- 
thors have experimentally determined this effect to be linear with 
gaps as large as 2.5 cm. The count rate is given by N/sub N/ = 
K/sub 0/ + K/sub 1/g where K/sub 0/ is the count rate that 
would be observed at zero gap, and g is the gap. The parameters 
K/sub 0/ and K/sub 1/ are dependent on both water (ie. hydro- 
gen) content and bulk density. In many situations failure to correct 
the count rate for this gap effect can result in a significant degrada- 
tion in the accuracy of the water content calculated from the count 
rate. In a dry borehole, K/sub 1/ is small at zero formation water 
content, and increases with formation water content. In a water- 
filled borehole, K/sub 1/ is large at zero formation water content, 
and tends to decrease with increasing formation water content, be- 
coming zero, as of course it must, if the formation is pure water. 


0203 Drilling And Production 


28307 (DOE/FE/60600—T11) Productive reservoir defi- 
nition, Naval Petroleum Research No. 2, Buena Vista Hills 
oil and gas field: Investigation and compilation of records and 
studies: Part 1, Executive summary, effective October 1, 
1986. Carey, K.B. (Evans, Carey and Crozier, Bakersfield, 
CA (USA)). 1 Oct 1986. Contract AC01-85FE60600. 105p. 
NTIS, PC A06/MF A0Ol; 1; GPO Dep. File Number 
DE87008975. 

Naval Petroleum Reserve No. 2 (NPR-2), Buena Vista Hills, 
California covers 30,181 acres and is adjacent to and south of NPR- 
1. The Buena Vista Hills field has been produced continuously 
since the early 1920s. Of the 30,181 acres within the boundaries of 
NPR-2, the Government owns 10,446 acres (34.6%) and the re- 
mainder is privately owned. Virtually all of the Government's land 
(9,224 acres) has been leased in 17 separate units which “checker- 
board” NPR-2. All NPR-2 development and production operations 
are performed by the lessees, with the Government receiving a roy- 
alty share of production, a combination of in cash and “in-kind” pe- 
troleum hydrocarbons. The scope of this study as described in Task 
Assignment 010 is to “determine through research, investigation, 
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analysis, and study, the geologic horizons, productive limits, and re- 
serves existing at NPR-2”. A copy of Task Assignment 010 is in- 
cluded in this report as Appendix A. This report has been prepared 
in two parts: Part 1 - Executive Summary, this volume; and part 2 - 
Detailed Summary. Part 2 - Detailed Summary consists of a text 
volume with detailed descriptions of the producing pools and units 
in NPR-2, and an exhibit volume with the maps, figures, sections 
and tables which complement the text. Part 1 - Executive Summary 
is a short synopsis of the research performed with a broad descrip- 
tion of NPR-2's characteristics. Certain of the exhibits which are in 
the more comprehensive Part 2 - Exhibit Volume are also included 
in this volume for ease of reference. 


28308 (DOE/FE/60600—T12) Productive reservoir defi- 
nition, Naval Petroleum Reserve No. 2, Buena Vista Hills oil 
and gas field: Investigation and compilation of records and 
studies: Part 2, Detailed summary, effective October 1, 1986. 
Carey, K.B. (Evans, Carey and Crozier, Bakersfield, CA 
(USA)). 1 Oct 1986. Contract AC01-85FE60600. 150p. 
NTIS, PC A07/MF AOl1; 1; GPO Dep. File Number 
DE87008976. 

.Naval Petroleum Reserve No. 2 (NPR-2), Buena Vista Hills, 
California covers 30,181 acres and is adjacent to and south of NPR- 
1. The Buena Vista Hills field has been produced continuously 
since the early 1920's. Of the 30,181 acres within the boundaries of 
NPR-2, the Government owns 10,446 acres (34.6%) and the re- 
mainder is privately owned. Virtually all of the Government's land 
(9,224 acres) has been leased in 17 separate units which "checker- 
board” NPR-2. All NPR-2 development and production operations 
are performed by the lessees, with the Government receiving a roy- 
alty share of production, a combination of in cash and “in-kind” pe- 
troleum hydrocarbons. The scope of this study as described in Task 
Assignment 010 is to “determine through research, investigation, 
analysis, and study, the geologic horizons, productive limits, and re- 
serves existing at NPR-2". A copy of Task Assignment 010 is in- 
cluded in this report as Appendix A. This report has been prepared 
in two parts: Part 1 - Executive Summary; and Part 2 - Detailed . 
Summary, this volume. Part 1 - Executive Summary is a short syn- 
opsis of the research, conclusions and recommendations. Part 2 - 
Detailed Summary provides greater depth with a discussion section 
of each segregated production group and unit within NPR-2. All 
exhibits for Part 2 are contained in its associated Exhibit volume. 
Four types of exhibits have been included: maps, figures, tables, and 
sections. 


28309 (DOE/FE/60600—T13) Productive reservoir defi- 
nition, Naval Petroleum Reserve No. 2, Buena Vista Hills oil 
and gas field: Investigation and compilation of records and 
studies: Part 2, Exhibits, effective October 1, 1986. Carey, 
K.B. (Evans, Carey and Crozier, Bakersfield, CA (USA)). 
27 Apr 1987. Contract AC01-85FE60600. 32ip. NTIS, PC 
A14/MF AO1; 1; GPO Dep. File Number DE87008977. 

The scope of this study as described in Task Assignment 010 
is to “determine through research, investigation, analysis, and 
study, the geologic horizons, productive limits, and reserves exist- 
ing at NPR-2”. A copy of Task Assignment 010 is included in this 
report as Appendix A. This report has been prepared in two parts: 
Part 1 - Executive Summary; and Part 2 - Detailed Summary. Part 
2 - Detailed Summary consists of a text volume with detailed de- 
scriptions of the producing pools and units in NPR-2, and this ex- 
hibit volume with maps, figures, sections and tables which comple- 
ment the text. 


28310 (DOE/MC/21136—10) Improvement of CO. flood 
performance: Annual report for the period October 1985-Oc- 
tober 1986. Heller, J.P.; Kovarik, F.S.; Taber, J.J. (New 
Mexico Inst. of Mining and Technology, Socorro (USA). 
New Mexico Petroleum Recovery Research Center). May 
1987. Contract FC21-84MC21136. 108p. NTIS, PC A06/ 
MF AOl; 1; GPO Dep. File Number DE87001236. 

This second annual report gives the details of work during a 
busy and productive year. Significant progress is reported in all 
three of the interdependent research areas of the project. These 
areas include: (1) the phase behavior and fluid properties of CO:- 
hydrocarbon mixtures; (2) the interaction of mixing and phase be- 
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havior in CO; flood performance; and (3) the added problems faced 
by CO, displacement because of the unfavorable mobility ratio. In 
each area our research is keyed to specifics that were identified in 
the original project proposal. 42 refs., 57 figs., 16 tabs. 


26311 (DOE/SF/01424—T11) cage corse low-tension 
demonstration flood Big Muddy field: [Technical progress 
report], January through March 1987. Brister, W.L. 
(Conoco, Inc., Casper, WY (USA)). 1987. Contract AC03- 
78SF01424. 16p. IS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE87008693. 

The Big Muddy Low-Tension Flood is a commercial size 
demonstration project consisting of nine 10-acre injection patterns 
in the heart of the Big Muddy oil field located about 15 miles east 
of Casper, Wyoming. Project objectives relate to surfactant flood- 
ing in the low permeability, high fracture density, fresh water reser- 
voirs typical of many fields in eastern Colorado and Wyoming. 
Design technology is based in part on a pilot test conducted previ- 
ously at an adjacent site. Water injection continued through the 
first quarter of 1987. In January the injection pump for the water 
disposal system failed, which necessitated the injection of all pro- 
duced water into the Project for several days. Injection was then 
reduced into the Project after the permit requirements for surface 
disposal were met, although the overall Project injection rate was 
still increased from 1100 BPD (December 1986) to approximately 
1900 BPD (March 1987). The remaining produced water was dis- 
charged to the surface (roughly 400 BPD) without exceeding the 
oil carry-over permit limitations. The oil sales for January, Febru- 
ary and March averaged 77 BOPD, 89 BOPD, and 75 BOPD, re- 
spectively. Approximately 200 barrels of bad oil were successfully 
treated and sold as merchantable oil in February; this was oil kept 
as a pad in the skim tank. An additional 120 BO, the remainder of 
the pad, were treated and sold in March. The cumulative project 
sales were 284,250 BO as of March 31, 1987. 4 figs., 4 tabs. 


28312 (NIPER—220) [National Institute for Petroleum 
and Energy Research]: 1986 annual report. (National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA)). 
Mar 1987. Contract FC22-83FE60149. 396p. NTIS, PC 
A17/MF AO1; 1; GPO Dep. File Number DE87001228. 

Significant research accomplishments were made by the Na- 
tional Institute for Petroleum and Energy Research (NIPER) 
during its third year of operation. Some of the achievements of the 
FY86 program are: (1) extrapolation of energy supply trends was 
used to develop a research plan for improving the energy capability 
of the United States; (2) the finding of correlations between out- 
crop core samples and reservoir core samples will enable better 
predictions of heterogeneity in the reservoir and the application of 
these properties to prediction and planning of EOR projects; (3) the 
development of hydrocarbon reaction paths under hydrotreating or 
catalytic cracking is being approached by calculation of thermody- 
namic functions (Gibbs Energy); (4) micromodel studies were used 
to elucidate the mechanisms of oil mobilization by microbes and re- 
sults were found to correlate with coreflooding results; (5) degrada- 
tion and compatibility problems have been identified in utility fuel 
oils, jet fuels, and diesel fuels; (6) a new surfactant-enhanced alka- 
line flooding method that results in less reaction with reservoir min- 
erals has been developed; (7) the effect on farm equipment of the 
phase-out of lead in gasoline was studied; (8) a thermophysical 
property prediction package has been developed for gas injection 
EOR projects using nitrogen; (9) a survey of applicable information 
on groundwater pollution by refinery operations was made; (10) the 
construction and testing of an apparatus to measure three-phase rel- 
ative permeabilities based on x-ray and microwave measurements 
were completed. These reports on ten of NIPER’s 35 projects 
serve to show some of the more important achievements. A more 
complete discussion of these and the other projects is given in this 
annual report. These reports have been processed for inclusion in 
the Energy Data Base. 


26313 (NP—7770089) Development of practical mainte- 
mance performance indicators for petroleum and natural gas 

plants. Kluess, T. (Technische Univ. Berlin (Ger- 
many, F.R.). Fachbereich ee und Geowissenschaften). 


18 Dec 1985. 200p. (In German). NTIS (US Sales Only), 
PC A09. File Number DE87770089. 
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The publication points out maintenance performance indica- 
tors giving access to a simplified and speedy evaluation of mainte- 
nance performance and maintenance quality. The basic data re- 
quired to identify the indicators include the data specifying quanti- 
ties, time and costs. Based on the indicators maintenance planning, 
maintenance and maintenance control are supported by computer- 
assisted processes. Petroleum and natural gas processing plants ex- 
emplify the practical verification of the indicators assessed. Apart 
from referring to three different sulfinal processing plants the publi- 
cation discusses the statistical evaluation of rod pump and drain 
valve service lives. The evaluation of indicators was yielding posi- 
tive results in all the cases referred to. (HLN). 


0204 Processing 


REFER ALSO TO CITATION(S) 28312 


26314 (DOE/ER/13277—3) Comprehensive characteriza- 
tion studies of sulfided molybdena catalysts: Final progress 
report. Massoth, F.E. (Utah Univ., Salt Lake City (USA). 
Dept. of Fuels Engineering). 25 Feb 1987. Contract FG02- 
84ER13277. 17p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE87006228. 

Catalysts containing molybdenum supported on various alu- 
minas in the oxide (calcined) state were found to have a strong at- 
tachment of the Mo-oxide phase to the alumina surface. During sul- 
fiding, the attached Mo-oxide phase breaks up into smaller mono- 
layer MoS: slabs or multilayer MoS, clusters of greater latteral size. 
The relative (latteral) size of the slabs or clusters of MoS: (as as- 
sessed by NO chemisorption) was found to vary with the alumina 
support. Catalyst activities for hydrodesulfurization (HDS), hydro- 
genation (HYD) of aromatics and C-N hydrogenolysis (HDN) 
roughly correlate with NO chemisorption. Results indicate that in 
order to increase catalytic activity, one needs to develop catalysts 
having MoS: sizes as small as possible, as well as having higher 
coverages. 


28315 (DOE/FE—0071) Strategic Petroleum Reserve: 
Facilities development project plan. (USDOE Assistant Sec- 
retary for Fossil Energy, Washington, DC. Strategic Petro- 
leum Reserve Program Office). Oct 1986. 37p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE87009250. 

While the Strategic Petroleum Reserve (SPR) project is sub- 
ject to future Administration policy decisions, budget proposals and 
Congressional actions, this Project Plan sets forth a feasibie techni- 
cal, cost, and schedule plan associated with the development of 750 
million barrels of SPR crude oil storage and for enhancement of 
the SPR’s distribution system to achieve a distribution capability of 
4.5 million barrels per day. Assuming future adoption by the Ad- 
ministration and Congress of the project schedule identified in this 
Project Plan, The Total Project Cost (TPC) in program year dol- 
lars is $2,500,000,000. The TPC excludes post-development oper- 
ations, capital improvement projects, terminal standby services, and 
oil acquisition. Under the same assumption, the schedule objectives 
of this project are: completion of the 750-million-barrel reserve, ex- 
cluding oil fill, by September 30, 1992 in accordance with the stor- 
age capacity development schedule presented in Attachment 1. 
Completion of distribution enhancements to provide a distribution 
capability of 4.5 million barrels per day by September 30, 1992 in 
accordance with the following schedule: 3.0 million barrels per day 
by July 31, 1987; 3.5 million barrels per day by September 30, 1989; 
and 4.5 million barrels per day by September 30, 1992. 


28316 (PB—87-163572/XAB) Advanced refinery process 
heater. Annual report, October 1985-September 1986. 
Schreiber, R.J.; Minden, A. (Alzeta Corp., Santa Clara, CA 
(USA)). Oct 1986. 34p. (ALZETA—86-711- -130). NTIS, PC 
A03/MF AO1 

See also PB—86-174349. 

The objective of the project is to develop the prototype of 
an advanced petrochemical process heater that uses radiant ceramic 
fiber burners. The heat input of the prototype heater will be about 
10 MMBtu/hr, and the heater will be capable of firing either natu- 
ral gas or refinery process gas. The heater will be designed to take 
full advantage of the fiber burner’s radiant heat-transfer characteris- 
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tics, an opportunity unavailable in the retrofit of an existing heater 
with fiber burners. During the third year of the project, a new 
field-test site was selected. The new site is Evergreen Oil Co. of 
Newark, California. Also during the year, the conceptual design of 
the heater and the customized Pyrocore burner were finalized by 
Alzeta and KTI Corp. (a major subcontractor). The detailed hard- 
ware design will begin at the start of the fourth year (October 
1986). Installation at the field-test site is scheduled for February- 
March, 1987. 


28317 Introduction to industrial chemistry. White, H.L. 
New York, NY; John Wiley and Sons, Inc. (1986). 320p. 
John Wiley and Sons Inc., 605 Third Avenue, New York, 
NY 10150. 


This book clarifies the career areas and technical problems 
which are to be considered when chemical reactions are carried out 
on a large scale. It covers the research and development of con- 
sumer products based on chemical processes. Topics covered in- 
clude the chemical industry and large-scale chemical manufactur- 
ing, inorganic and fermentation processes, the conversion of petro- 
leum into purified chemical substances, and the environmental 
impact of these and other processes. 


0205 Products And By-products 


28318 (AD-A—176908/2/XAB) Catalytic polymerization 
of diesel fuel. Contractor report, August 1985-May 1986. 
Platz, R.M.; McCarty, J.G.; Witham, C.L. (SRI Internation- 
al, Menlo Park, CA (USA)). Jan 1987. 56p. NTIS, PC A04/ 
MF AOl1. 

This research program investigated the catalytic modifica- 
tion of the hydrocarbons of diesel fuel to form a high-molecular- 
weight product that would be an effective substitute for fog oil. 
The oligomerization of diesel fuel was performed in a two-step 
process; the diesel fuel was dehydrogenated to form a more reac- 
tive intermediate, and this intermediate was allowed to polymerize 
to produce the high-molecular-weight material. These reactions 
were conducted in two separate continuous fixed-bed catalytic re- 
actors. Experiments on the dehydrogenation reactor demonstrated 
that olefine could be formed from diesel fuel; however, the yield 
was low. In the oligomerization reactor, when diolefins and alkylat- 
ed aromatics were added to diesel fuel, a high-molecular-weight 
product was formed. The dehydrogenation catalyst cobalt molyb- 
denum disulfide, a sulfur-tolerant catalyst, was used in the experi- 
ments in the combined reactor system and a rare earth-substituted 
SK-500 zeolite was the oligomerization catalyst. A very promising 
result was obtained in an early experiment when the reactors were 
combined; roughly 30% - 40% of the diesel was converted to a 
high-molecular-weight product. Subsequent reactions were not as 
successful; a high-molecular-weight product was obtained, but not 
enough to produce a reduction in the evaporation rate. The poor 
reaction yield is apparently caused by an ineffective dehydrogena- 
tion of the diesel fuel. 


28319 (AD-A—176997/5/XAB) Development of a large- 
scale antimisting kerosene blender. Final report, September 
1982-December 1984. Byrnes, H.S. (Federal Aviation Ad- 
ministration, Atlantic City, NJ (USA). Technical Center). 
Oct 1986. 58p. (DOT/FAA/CT—86/11). NTIS, PC A04/ 
MF AOl. 

Development of a large-scale inline antimisting kerosene 
(AMK) blender was undertaken to demonstrate the feasibility of 
inline blending on a scale that would be representative of in-serv- 
ice-use requirements. Inline blending was developed as means of 
circumventing problems that would be encountered with the use of 
batch-blended AMK, including: (1) unintentional degradation, (2) 
bulk-water incompatibility, (3) filtering difficulties, and (4) self-life. 
The development of the large-scale blender is traced from the labo- 
ratory-scale blender (1/2 gpm), through the continuous inline 
blender (10 gpm), and the intermediate blender (5 to 25 gpm). All 
iterations of each unit that lead to the final configuration of the 
large-scale blender, which successfully performed the objective, are 
presented. 
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0207 Marketing And Economics 
REFER ALSO TO CITATION(S) 28718, 28722 


28320 (ANL/CNSV—58-Vol.2) The petroleum problem: 
manageging the gap: Volume 2, Full report. Santini, D.J. (Ar- 
gonne National Lab., IL (USA)). Aug 1986. Contract W- 
31109-ENG-38. 8lp. NTIS, PC A05/MF A01; GPO Dep. 
File Number DE87008555. 

A 20th century historical study of the interacting patterns of 
petroleum demand and supply and subsequent macroeconomic 
events suggests that the often-erratic behavior of the oil markets 
consistently contributes to economic instability. The obvious deple- 
tion of US oil reserves and the increasing importance of oil to the 
nation’s transportation system are argued to be causes for greater 
attention to the development of alternative transportation fuels not 
derived from oil. Without such development, the historical lessons 
in the report suggest that another period of rising oil prices, erratic 
oil market behavior, and subsequent economic difficulty is probable 
within the next two decades. Methanol is argued to be the most 
likely and most desirable substitute transportation fuel because it 
can be produced more economically and used more efficiently than 
gasoline when derived from the rapidly expanding worldwide re- 
serves of natural gas. 


28321 (DOE/EIA—0109-87/02) Petroleum Supply 
Monthly, February 1987. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). Feb 
1987. 110p. NTIS, PC A06/MF AOl1 - GPO; 1; GPO Dep. 
File Number DE87008702. 

This article describes the effects of changing economic con- 
ditions, permanent conservation measures’ government regulations, 
and other factors on consumption of each of the major products 
(motor gasoline, distillate fuel oil, residual fuel oil, liquefied petrole- 
um gases, and jet fuel). It also discusses factors influencing recent 
consumption patterns in the transportation, residential/commercial, 
industrial, and electric utility sectors of the economy. 


28322 (DOE/EIA—0380-87/01) Petroleum Marketing 
Monthly, January 1987. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). 1 
Apr 1987. 160p. NTIS, PC A08/MF A0O1 - GPO; 1; GPO 
Dep. File Number DE87008703. 

The “Petroleum Monthly” is designed to give information 
and statistical data about a variety of crude oils and refined petrole- 
um products are given. The publication provides crude oil cost sta- 
tistics and refined petroleum products sales statistics for use by in- 
dustry, government, private sector analysts, educational institutions, 
and consumers. Data on crude oil include the domestic first pur- 
chase price, the f.o.b. and landed cost of imported crude oil, and 
the refiners’ acquisition cost of crude oil. Sales data for motor gaso- 
line, distillates, residuals, aviation fuels, kerosene, and propane are 
presented. 


0208 Waste Management 
REFER ALSO TO CITATION(S) 28327, 28328, 29255 


28323 (CONF-8604313—, pp 92-102) Investigation of 
oils and soils contaminated with PCDD/PCDF. Rotard, W. 
(Bundesgesundheitsamt, Berlin, Germany, F.R. Inst. fuer 
Wasser-, Boden- und Lufthygiene). 1986. (In German). 
NTIS (US Sales Only), MF A0Ol. File Number 
DE87751878. 

From Conference on dioxins: incidence, determination, eval- 
uation, disposal; Essen, F.R. Germany (22 Apr 1986). 

Schriftenreihe der VDI-Kommission Reinhaltung der Luft.; 
Bd. 3. 


A clean-up procedure for determination of polychlorinated 
dibenzodioxins respectively polychlorinated dibenzofurans in miner- 
al-oil-containing matrices was developed and tried on more than 60 
different ground and engine oils, mainly on the basis of secondary 
raffinates from waste oil recycling, as well as on soils contaminated 
with waste oil. In 11 out of 13 ground oils and 19 out of 48 engine 
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oils, dioxins were detected in the ppb-range. To verify the proce- 
dure, multiple determinations were carried through and a method 
was used which is described. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 28317, 29299 


28324 (DOE/EA—0272) Strategic Petroleum Reserve 
Texoma Complex distribution enhancements: Orange and Jef- 
ferson Counties, Texas; Calcasieu and Cameron Parishes, 
Louisiana: Environmental assessment. (USDOE, Washington, 
DC). Mar 1987. 92p. NTIS, PC A05/MF A0Ol; 1; GPO 
Dep. File Number DE87009311. 

The Department of Energy is proposing to construct and 
operate two buried crude oil pipelines to provide for unconstrained 
drawdown of three Strategic Petroleum Reserve (SPR) crude oil 
storage facilities of the Texoma Complex located in portions of 
Louisiana and Texas. The project is required to provide a crude oil 
distribution system capable of meeting a planned increase in the 
Texoma Complex drawdown rate to 2,340,000 barrels-per-day 
(bpd). The EA addresses a no-action alternative and alternative 
pipeline routes. Potential impacts from pipeline construction con- 
cern disturbances to prime farmlands, floodplains and wetlands. A 
very small acreage of prime farmlands is involved; the total is not 
considered significant. The Floodplain/Wetlands Assessment states 
that the effects of pipeline construction and operation on flood- 
’ plains and associated wetlands will be temporary and localized. 
DOE determined in a Floodplain Statement of Findings that for the 
project as a whole there is no practicable alternative to locating in 
a floodplain, and that the proposal conforms to appropriate state 
and local floodplain protection standards. Potential impacts from 
pipeline operation are primarily concerned with accidental releases 
of crude oil to the environment. Because the pipelines will be 
buried, the probability of a major pipeline break releasing large 
quantities of crude oil is small and pipeline testing and the develop- 
ment of an oil spill contingency plan will reduce the seriousness of 
any oil spill. The proposed pipelines are expected to involve no 
other environmental concerns. It is the determination of DOE that 
the proposed Texoma Complex Distribution Enhancements do not 
constitute a major federal action significantly affecting the quality 
of the human environment; therefore an environmental impact 
statement will not be prepared. 27 refs., 3 tabs. 


28325 (PB—87-148631/XAB) No. 2 fuel-oil compound 
retention and release by Mytilus edulis: 1983 Cape Cod Canal 
oil spill. Technical report. Farrington, J.W.; Jia, X.; Clifford, 
C.H.; Tripp, B.W.; Livramento, J.B. (Woods Hole Oceano- 
graphic Institution, MA (USA). Coastal Research Center). 
Mar 1986. 81p. (WHOI—86/8). NTIS, PC A05/MF AOI. 

Retention and release of No. 2 fuel-oil compounds by Myti- 
lus edulis contaminated by a small oil spill in the Cape Cod Canal 
in 1983 was studied for the population in situ and for a subsample 
transplanted to a clean laboratory seawater system. Compounds 
analyzed include C13 to C24 n-alkanes; pristane; phytane; C2-, C3- 
naphthalenes; fluorene; phenanthrene; Cl-, C2-, C3-phenanthrenes; 
fluoranthene; pyrene and dibenzothiophene. Biological half-lives 
were determined for the compounds from Day-3 to Day-29 follow- 
ing the spill and ranged from 1.5 days for C2-naphthalenes to 9.9 
days for C2-phenanthrenes. Gas chromatographic-mass spectrome- 
ter analyses of C2- and C3-phenanthrenes revealed changes in rela- 
tive abundance of compounds within isomer groups from samples 
at Day-29 to the time when no further detection of fuel oil was 
noted. The study also demonstrated the feasibility of training an an- 
alyst unfamiliar with analyses of hydrocarbons in tissues to conduct 
high-resolution glass capillary GC analyses. 


28326 Emergency management of inland oil and hazard- 
ous chemical spills: A case study in knowledge engineering. 
Johnson, C.K.; Jordan, S.R. (Chemistry Div., Oak Ridge 
National Lab.). pp 349-376 of Building expert systems. 
Hayes-Roth, F.; Waterman, D.A.; Lenat, D.B. Reading, 
MA; Addison-Wesley Pub. Co. Inc. (1983). 

This paper, describes in some detail a typical problem in 
knowledge engineering: an expert system is needed to help consult 
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with regular workers or to augment the limited experience of off- 
shift workers facing a difficult task. Like several other applications, 
this belongs to the class of crisis-management problems. The oil and 
hazardous chemical spill-management task demands a system that 
can integrate diverse sources of knowledge, reason heuristically 
with incomplete and errorful data, accept data and advice continu- 
ously as they become available, and allocate limited resources to 
various tasks in a reasonable order. 


0210 Legislation And Regulation 


REFER ALSO TO CITATION(S) 28327, 28328 


0220 Transport, Pipelines, And Handling 


REFER ALSO TO CITATION(S) 28324 
0230 Properties 

REFER ALSO TO CITATION(S) 28312 
0240 Storage 


REFER ALSO TO CITATION(S) 28324 


28327 (DOE/PO/21431—T3) United States Department 
of Energy, Strategic Petroleum Reserve: Phase 2, CERCLA 
[Comprehensive Environmental Response Compensation Li- 
ability Act] report: Confirmation: Appendix. (Boeing Petrole- 
um Services, Inc., Harahan, LA (USA)). [1987]. Contract 
AC96-85PO21431. 269p. NTIS, PC A12. File Number 
DE87009336. 

This volume contains the following appendices: (1) quality 
assurance plan of the Environmental Industrial Research Associ- 
ates, Inc.; (2) statistical formulas for analysis of sampling results; (3) 
sample locations; (4) laboratory reports; and (5) hazard ranking 
system worksheets. (AT) 


28328 (DOE/PO/21431—T4) United States Department 
of Energy, Strategic Petroleum Reserve: Phase 2, CERCLA 
[Comprehensive Environmental Response Compensation Li- 
ability Act] report: Confirmation. Upton, C. (Boeing Petrole- 
um Services, Inc., Harahan, LA (USA)). 27 Apr 1987. Con- 
tract AC96-85PO21431. 82p. NTIS, PC A0S/MF AOI; 1; 
GPO Dep. File Number DE87009335. 

This report was prepared on behalf of the Department of 
Energy (DOE) by Boeing Petroleum Services, Inc. the manage- 
ment, operations, and maintenance contractor to DOE for the Stra- 
tegic Petroleum Reserve. DOE Order 5480.14 requires all DOE- 
owned sites to achieve compliance with the Comprehensive Envi- 
ronmental Response, Compensation, and Liability Act (CERCLA). 
In accordance with the understanding reached between BPS and 
DOE, and as set forth in the letter dated March 28, 1985, DOE is 
the owner and operator of the SPR. This report fulfills Phase II 
(Confirmation) of that order, which is to conduct sampling at the 
areas of potential hazardous waste identified in the Installation As- 
sessment (Phase I) to confirm the presence or absence of hazardous 
waste. Recommendations to proceed to the Engineering Assessment 
(Phase III) are made for areas where the presence of hazardous 
waste is confirmed. In Phase I, recommendations for further sam- 
pling were made for the Bayou Choctaw, Big Hill, Bryan Mound, 
and Sulphur Mines sites. This sampling was carried out as Phase II. 
Findings from that sampling are presented in this report. Recom- 
mendations to proceed to Engineering Assessment were made for 
Bayous Choctaw cavern 10 and for the Big Hill wells. 11 figs., 39 
tabs. 
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REFER ALSO TO CITATION(S) 28301 


28329 Unsteady influences in droplet dynamics and com- 
bustion. Dwyer, H.A.; Sanders, B.R. (Univ. of California, 
Davis, CA). pp 27-40 "of Calculations of turbulent reactive 
flows. So, R.M.C.; Whitelaw, J.H.; Mongia, H.C. New 
York, NY; American Society of Mechanical Engineers 
(1986). (CONF- 861211—). 
From American Society of Mechanical Engineers winter 
— CA, USA (7 Dec 1986). 
research investigation addresses the problem of the un- 
steady dynamics associated with the vaporization, ignition and 
burning of hydrocarbon fuel droplets in laminar and turbulent flow- 
fields. The method of approach is a numerical one with the use of 
the digital computer, and detailed solutions of the Navier-Stokes 
equations have been carried out to determine the important physi- 
cal processes which occur around a burning droplet. For the rela- 
tively high pressure conditions of the present problem the most un- 
steady feature of the flow was the ignition and flame formation 
process. The ignition process causes major changes in the drag and 
heat transfer compared to the influences of eddy turbulence or the 
natural decay between the droplet and the freestream. However, 
both eddy turbulence and the natural decay of the difference in ve- 
locity between the droplet and the freestream play a very important 
role in the history of the droplet lifetime. 


03 NATURAL GAS 
0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 28305, 28306 


0303 Drilling, Production, And Processing 


REFER ALSO TO CITATION(S) 28313 
0306 Marketing And Economics 
REFER ALSO TO CITATION(S) 28718, 28752 


28330 (DOE/EIA—0130(87/02)) Natural gas monthly, 
February 1987. (USDOE Ener, 4 Information Administra- 
tion, Washington, DC. Office of Oil and Gas). 29 Apr 1987. 
138p. NTIS, PC A07/MF AO1 - GPO; 1; GPO Dep. File 
Number DE87009372. 

Current data on natural and supplemental gas consumption, 
disposition, production, prices, storage, imports, and exports in the 
United States are provided for each year from 1981 through Febru- 
ary 1987, with monthly data for the most recent years. Some data 
are also given by state or city; some data are also given for previ- 
ous years. Operating and financial data for major interstate natural 
gas pipeline companies, as well as data on filings, ceiling prices, and 
transportation under the Natural Gas Policy Act of 1978, are also 
included. Explanatory notes, a discussion of data sources, and a 
glossary are included. Three reports previously published as sepa- 
rate annuals are now published in this report. The three are "Un- 
derground Natural Gas Storage in the United States” (DOE/EIA- 
0239); “US Imports and Exports of Natural Gas” (DOE/EIA- 
0188); and “Main Line Sales of Natural Gas to Industrial Users” 
(DOE/EIA-0129). 6 figs., 34 tabs. 


0308 Environmental Aspects 
REFER ALSO TO CITATION(S) 29299 


26331 (UCID—21042) Reducing LGF [Liquified Gaseous 
Fuels] data, from field to archive. McClure, J.W. (Lawrence 
Livermore National Lab., CA (USA)). Apr 1987. Contract 
W-7405-ENG-48. 1p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE87008336. 
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The procedures for processing LGF (Liquified Gaseous 
Fuels) data for entry into the LLNL data base FRAMIS and plot- 
ting the data are given. (WRF) 


0309 Artificial Stimulation 


28332 (PB—87-164554/XAB) Field and laboratory sup- 
port for the co-production of gas and water program. Annual 
report, May 1985-May 1986. Randolph, P.; Hayden, C.; 
Newberg, M.; Foh, S. (Institute of Gas Technology, Chica- 
go, IL (USA). Jan 1987. 404p. NTIS, PC Ai8 AOl. 
See also PB—85-160612; Portions of this document are not 
fully = 
is widely recognized that tens of TCF of natural gas 
remain in water-drive reservoirs where primary production was 
abandoned at the onset of brine production. Today's depressed 
energy prices have focused attention upon an additional incentive 
for co-production: very low finding cost for new reserves. The lo- 
cation of the gas is already known. Further, in many cases, produc- 
tion can be achieved by reentry of old wells at a cost substantially 
below the cost of new wells. Co-production in an R&D mode is 
needed to provide a basis for informed judgments and decisions on 
the use of the process for future gas supply. To provide field instru- 
mentation, sample collection, sample analysis, and laboratory sup- 
port to the co-production program and to facilitate transfer of in- 
formation and technology to the gas industry. 


28333 (PB—87-172839/XAB) Geologic, technical and 
economic-sensitivity analysis in support of the GRI (Gas Re- 
search Institute) tight-gas reservoirs program. Annual report, 
November 1985-October 1986. Haas, M. 
(Lewin and Associates, Inc., Washington, DC @usA)). Feb 
1987. 141p. NTIS, PC A07/MF AOl. 

See also report dated Nov 85, PB—86-179058. 

During 1985-86, Lewin and Associates, Inc., used the Tight 
Gas Analysis System (TGAS) to estimate the potential for tight gas 
and the effects of changes in economics, technology, and resource 
assessments. During the reporting period, TGAS was; (1) enhanced 
in its analytical capabilities in terms of fracture propagation model- 
ing, type curve modeling, run-time efficiencies, and economics rou- 
tines; (2) used to provide refined estimates of economic tight gas 
potential from the Travis Peak formation; and (3) used to support 
GRI managers in R&D planning, evaluation, and technology trans- 
fer. 


(UCRL—95542) Finite element models of hydro- 

oadeeden and gas fracturing in jointed media. Shaffer, R.J.; 
Nilson, R.H.; Heuze, F.E. (Lawrence Livermore National 
Lab., CA (USA); S-Cubed, La Jolla, CA (USA)). Mar 1987. 
Cortract W-7405-ENG-48. 1 (CONF-870625—13). 
NTIS, PC A02/MF A0Ol; G Dep. File Number 
DE87008847. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

” We have expanded our quasi-static finite element coupled 
fracture and flow model FEFFLAP to allow for time-dependent 
tracking of the fluid-driven fractures, under a constant pressure or a 
constant flow rate at the borehole inlet. These conditions apply to 
gas-driven fractures and to hydraulically-induced fractures, respec- 
tively. Example calculations are given to validate these new devel- 
opments. 


0320 Transport, Pipelines, And Handling 


28335 (PB—87-173035/XAB) Reference standard poly- 
ethylene resins and piping materials. Final report, October 1, 
1985-September 30, 1986. Crissman, J.M.; Wang, F.W.; 
Guttman, C.M.; Maurey, J.R.; Wagner, HLL. (National 
Bureau of Standards, Washington, DC (USA)). Mar 1987. 
99p. (NBSIR—87/3506-GRI). NTIS, PC A05/MF AO1. 

See also report for FY 85, PB—86-203254. 

Polyethylene piping is currently i in widespread use in gas dis- 
tribution in the United States, and represents approximately 80% of 
new installation, Research currently being performed on gas pipes 
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often employs many different polyethylenes selected from the large 
number of polyethylenes available for this use. The variation in ma- 
terials makes it difficult to compare results from different research 
laboratories, or to compare measurements carried out in the same 
laboratory at different times. To avoid this difficulty, Gas Research 
Institute and the National Bureau of Standards (NBS) have under- 
taken to provide a permanent store of one particular polyethylene 
resin as well as piping and fittings made from it which would pro- 
vide a source of well characterized materials for research related to 
gas distribution systems. The report describes the choice of this 
resin and the types and quantities of the materials to be provided by 
NBS and the characterizations performed which include the deter- 
mination of the branch content, melt flow rate, molecular weight 
and molecular weight distributicn, density, and specific tensile 
properties. 


Methanol for a of natural gas values. 

O'Hare, T.E.; Sapienza, R.; Mahajan, D.; Skaperdas, G. 

(Brookhaven National Lab., “Upton, NY). pp 46-50 of Meth- 

anol: An alternate fuel. Shade, W.N. New York, NY; Amer- 

ican Society of Mechanical Engineers (1986). (CONF- 
8606197—). 

From Joint conference on the introduction and development 
of methanol as an alternative fuel; Columbus, OH, USA (26 Jun 
1986). 

a A new process under development at the Brookhaven Na- 
tional Laboratory departs significantly from current commercial 
practice for synthesizing methanol from natural gas. The significant 
innovations in this process are described and the consequences of 
the changes are outlined. A process flow sheet for the new synthe- 
sis is described and a cost estimate, based on the equipment and 
flow sheet, is presented and compared with cost estimates for con- 
ventional, low pressure methanol synthesis. In addition, cost esti- 
mates for shipping natural gas values to distant markets as synthe- 
sized methanol, or as liquefied natural gas, are compared. The eco- 
nomic advantages of the Brookhaven methanol process indicate 
that methanol shipping can deliver natural gas values at lower cost 
than can LNG for the same energy delivery, while decreasing cap- 
ital investment requirements significantly. 


0340 Combustion 


REFER ALSO TO CITATION(S) 28316, 28750, 29040, 29041, 29222 


28337 (PB—87-149100/XAB) system 
controlling gas-carburizing process. Gu, B.; Yang, Y.; Zhang, 
D. (Ministry of Machine Building, Chons ing (China). 3rd 
Design and Research Inst.). 1986. 17p. S, PC PC E03/ 
MF E01. 

This report introduces a microprocessor system composed of 
a Z-80 single-board computer controlling a gas-carburizing process. 
The system has 7 analogical input and output signals 24 switch 
signal-input and 12 switch signal-output signals, which are applica- 
ble for temperature, carbon potential, and mechanical-movement 
control of multipurpose sealed furnaces, or for mutiple-zone tem- 
perature, carbon potential, and mechanical-movement control of 
continuous gas carburizing furnaces; or for distributed control of 
pit-type carburizing furnaces. The setpoints of variables, such as 
treating time, temperature, carbon potential of carburizing period, 
carbon potential of diffusion period, depth of carburizing layer, 
P.LD. etc., are entered by keyboard and stored into memories, and 
actual values are displayed by digital tubes. Furthermore, the fault 
of thermocouple, oxygen probe, or infrared CO. analyzer; carbon 
potential, or temperature exceeding the setting value; beginning, 
eliminating and ending of process, are also displayed or alarmed. 
The system is based on the arithmetical model with three variables, 
i.e. CO2, CO, and temperature, or O2, CO, and temperature so as to 
control the carbon potential. Temperature is regulated and con- 
trolled by the P.I.D. arithmetical model. These models were writ- 
ten into 2716 EPROM memory by assembly languages. 


Microprocessor 


28338 (PB—87-163598/XAB) Ceramic-fiber-insulated 
furnace research program. Final report, 1986. Kiefer, J.R.; 
Sodolak, L.S.; Davis, S.R. (Cameron Iron Works, Inc., 
= TX (USA)). Jun 1986. 180p. NTIS, PC A09/MF 


04 OIL SHALES AND TAR SANDS 


See also PB—84-180637; Color illustrations reproduced in 
black and white. 

The objective of the program is to determine methods for 
energy conservation through the use of ceramic-fiber insulation 
(i.e., alumina-silicate man-made fibers). Each manufacturers’ ceram- 
ic fiber products will be tested in the same modes of construction: 
(1) ceramic fiber layered construction; (2) ceramic fiber veneer; and 
(3) ceramic fiber modules, for test comparison with the state-of-art 
hard refractories (brick and/or castables). The ceramic fibers have 
excellent thermal stability and low heat storage. In both, hard re- 
fractory and ceramic fiber tests, the calculated wall-temperature 
profiles are lower than the measured values. This indicates that the 
published thermal conductivities are lower than actual values. Fuel 
used for layered ceramic fiber amounted to 40% less than the hard 
refractory lined furnaces under the same test conditions. Fuel used 
for the hard refractory (18 in) plus ceramic-fiber veneer (3 in.) was 
31% less than hard refractory furnace under the same test condi- 
tions. 


04 OIL SHALES AND TAR SANDS 


0403 Drilling, Fracturing, And Mining 


28339 (SAND—86-2427C) A technique for predicting 
fragmentation and fragment sizes resulting from rock blast- 
ing. Kuszmaul, J.S. (Sandia National Labs., Albuquerque, 
NM (USA)). 1987. Contract AC04-76DP00789. 9p. (CONF- 
870625—9). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE87007861. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

- Rock fracturing models have previously been developed that 
provide good descriptions of fracturing induced by blasting, but 
they fail to differentiate between a flawed continuum and a discon- 
tinuous medium. A new description, which is based on three-dimen- 
sional percolation theory, is introduced to make this distinction. 
This new technique also provides a description of the size of the 
fragments above the new fragmentation threshold. These new for- 
mulas are used in a simulation of a single blastwell cratering experi- 
ment in oil shale. The simulation results show that the predicted 
discontinuous region is reasonably similar to the excavated crater 
obtained in the experiment. The fragments formed in the experi- 
ment were sieved and their sizes are compared to the newly calcu- 
lated fragment sizes. By selecting the proportionality constant, the 
fragment-size calculation is calibrated to show agreement between 
the calculation and the experimental measurement. 


0404 Oil Production, Recovery, And Refining 


28340 (DOE/FE/60177—2326) Steamflooding of pre- 
heated tar sand. Romanowski, L.J. Jr.; Thomas, K.P. (West- 
ern Research Inst., Laramie, WY (USA)). Feb 1985. Con- 
tract FC21- 83FE60177. 28p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87009537. 

Steamflooding was evaluated as a thermal oil recovery proc- 
ess for a Utah tar sand. A series of one-dimensional steamflood ex- 
periments were conducted to study the effects of the processing 
conditions on oil recovery efficiency and product oil quality. Proc- 
essing variables included (1) injected steam fluxes ranging from 200 
to 670 scfh/ft?, (2) tar sand preheat temperatures ranging from 215° 
to 500°F (102 to 260°C), and (3) initial bitumen saturations of 47% 
and 62% of pore volume. Oil recoveries ranged from 50% original 
oil in place (OOIP) for the highly saturated tar sand to 35% OOIP 
for the leaner tar sand. The oil yields improved with increasing ini- 
tial oil saturations mainly because the steamflood residual oil satura- 
tion was independent of the initial bitumén saturation. Residual oil 
saturations, which decreased with increased steam temperature, 
averaged 30% of the pore volume regardless of the preheat temper- 
ature or the steam injection flux. Increased preheat temperatures re- 
duced the bitumen viscosity and increased the steam zone velocity. 
This resulted in increased oil production rates and improved prod- 
uct oil quality. However, as preheat temperatures increased, im- 
provements in oil quality and production rate became less signifi- 
cant. Based on the conventional measure for steamflood perform- 
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ance (steam-oil ratio), steamflooding Asphalt Ridge tar sand does 
not appear to have economic potential as an oil recovery process. 
At least six pore volumes of steam were injected to produce 35% 
OOIP from the preheated, highly saturated tar sand. This resulted 
in a steam-oil ratio of 30 while a ratio of 4 to 6 is typical for com- 
mercially operated heavy oil steamfloods which recover 30% to 
60% OOIP. 13 refs., 14 figs., 3 tabs. 


28341 (DOE/FE/60177—2Z327) The numerical simulation 
of four forward combustiop tube experiments using the tar 
sand re resource. Vaughn, P. (Western Research Inst., 

Laramie, WY (USA)). Sep 1986. Contract FC21- 
83FE60177. 53p. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number DE87009538. 


Two mathematical models, Tar Sand Reservoir Simulator 1 
(TSRS1) and Tar Sand Reservoir Simulator 2 (TSRS2), are used to 
numerically simulate the thermal recovery of oil from tar sand in 
tube reactor tests conducted at Western Research Institute. The re- 
sults from these two models are compared to the results from four 
Tar Sand Triangle tube reactor forward combustion experiments 
(Romanowski and Thomas 1986). Although the comparative analy- 
ses of the numerical simulations and the experimental results were 
hampered by the bypassing of air, reactor plugging, and the use of 
wall heaters during the experiments, the simulators predicted tube 
reactor performance reasonably well. The comparison of results in- 
dicates that air bypassing influenced measured oil yields, combus- 
tion temperatures, and reactor pressures and was most noticeable 
during the highest flux experiment. Non-adiabatic conditions result- 
ing from the reactor wall heaters affected measured front velocities 
and combustion temperatures, and were most apparent during the 
lower flux experiments. The results from TSRS2 (which accounts 
for the steam-char, the CO2-char, and the water-gas shift reactions) 
more accurately describe the forward combustion process. Ac- 
counting for these reactions results in lower combustion tempera- 
tures, higher combustion front velocities, and improved product gas 
compositions compared to the results from the TSRS1 simulations. 
18 refs., 4 figs., 11 tabs. 


28342 (STEV-BF—87-3) Project No. 266 068 Hydrore- 
torting - SGU with the appendix ‘The Hytort Process’. Final 
report to the National Energy Administration. Gee, D.G-.; 
Snaell, S. (Statens Energiverk, Stockholm (Sweden); Sver- 
iges Geologiska Undersoekning, Stockholm). 10 Oct 1986. 
188p. (in Swedish and English). (SGU-BRAP—86014). 
NTIS (US Sales Only), PC A09/MF AO1. File Number 
DE87752069. A 

Hydroretorting is a method of oil shale processing where 
hydrogen gas under pressure is added to the shale. It has been de- 
veloped by the Institute of Gas Technology i Chicago. The method 
has been applied to the samples of Swedish oil shale, and the proc- 
ess shows special promise for increasing oil yields from these 
shales. The shales from Naerke and Oestergoetland yield 140 - 145 
litres of oil per tonne shale. This would provide oil reserves of over 
100 years at Sweden's current level of consumption. (G.B.). 


28343 CSAMT mapping of a Utah tar sand steamflood. 
Wayland, J.R. Jr.; Lee, O.0.; Cabe, T.J. (Sandia National 
Labs.). Journal of Petroleum Technology; 39: No. 3, 345- 
352(Mar 1987). 


The mapping of thermal fronts associated with EOR tech- 
niques from the surface has important application to improved res- 
ervoir stimulation. Real-time knowledge of how a thermal EOR 
front is developing would help and operator to optimize production 
well placement as well as to take corrective steps to maximize pro- 
duction. The surface mapping technique that we are evaluating is 
the controlled-source audio frequency magnetotelluric (CSAMT) 
electromagnetic (EM) induction geophysical prospecting technique. 
The analysis of the field data, using results from laboratory studies, 
is described. Normalized maps show the location of the steam front 
that is in agreement with production data, temperature data from 
monitoring wells, and posttest coring data. The location of a major 
bypass of steam into an underlying formation was also mapped. The 
results indicate that the CSAMT technique shows promise for mon- 
itoring steam-front locations. 
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0405 Properties And Composition 


28344 (CONF-8706100—1) The potential use of tar sand 
bitumen as paving asphalt. Petersen, J.C. (Western Research 
Inst., Laramie, WY (USA)). 1987. Contract FC21- 
83FE60177. 24p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87008979. 

From Summer meeting of the Interstate Oil Compact Com- 
mission; Coeur d'Alene, ID, USA (22 Jun 1987). 

The properties of several tar sand asphalts prepared in past 
studies by several different investigators were compared with each 
other and with the properties of petroleum asphalts. These results 
were reviewed and discussed with regard to the potential use of tar 
sand bitumen in pavement applications. The data show that tar sand 
bitumen has good potential for use in highway pavements that meet 
today’s performance specifications. No deficiencies in the tar sand 
asphalts were found that would be expected to seriously affect per- 
formance. On the other hand, the data indicate that some tar sand 
asphalts may have superior aging characteristics, being relatively 
resistant to oxidative age hardening compared with typical petrole- 
um asphalts. Asphalt-aggregate mixtures prepared using two tar 
sand asphalts also showed acceptable strength properties and excel- 
lent resistance to moisture-induced damage. 


0409 Waste Research And Management 


28345 (PB—87-165270/XAB) Evaluation of retorted oil 
shale as a liner material for retorted-shale disposal sites. 
Final report, June 1981-December 1986. Culbertson, W.J.; 
Habenicht, C.H.; Mote, J.D. (Denver Research Inst., CO 
(USA)). Feb 1987. 150p. NTIS, PC A07/MF AO1. 

This report gives results of a study considering the possibili- 
ty of using a spent oil shale itself as a water barrier or liner beneath 
a spent oil shale waste enbankment. Pertinent properties of un- 
burned Tosco II spent shale and an average mixture of Lurgi spent 
shale were measured. Materials consisting of 1, 20, and 30% burned 
spent Tosco shale admixed into unburned Tosco II shale were also 
considered. Two autoclave mellowed materials admixed into their 
respective unmellowed spent shales were also studied. The work in- 
dicates the difficulty of having both easy self-healing and low per- 
meability of the unmellowed Tosco materials and mixtures thereof, 
as well as perhaps the unmellowed Lurgi spent shale. Autoclave 
mellowing of the burned Tosco material, however, produced a 
high-plasticity-index material that may be blended with the silty un- 
burned Tosco II spent shale to produce a liner having (at least in 
the short term) both low permeability and good self-healing possi- 
bilities. 


05 NUCLEAR FUELS 


28346 (DOE/RL/01030—T7) Software modifications to 
GRPAUT Isotopic Program. Palmer, M.E. (Rockwell Inter- 
national Corp., Richland, WA (USA). Rockwell Hanford 
Operations). Jul 1986. Contract AC06-77RL01030. 178p. 
(RHO-QA-ST—1P). NTIS, PC A09/MF A0Ol; 1; GPO 
Dep. File Number DE87009088. 

A plutonium assay value for an item is obtained by isotopic 
abundance analysis, in combination with another analytical proce- 
dure that measures some quantity that is proportional to plutonium 
mass. One way to obtain an isotopic abundance analysis is to collect 
a high resolution gamma spectrum of the item in a multichannel an- 
alyzer. The raw spectrum is then processed by a computer program 
and the isotopic abundances calculated. This is the primary method 
used by the Plutonium Finishing Plant (PFP) Nondestructive Assay 
(NDA) Laboratory to obtain isotopic abundances. The software 
used to do the isotopic data reduction was written inhouse several 
years ago, and the calculations are inadequate for today’s needs. 
Therefore, the isotopic reduction software in use at the Monsanto 
Research Corporation (MRC) Mound Facility was implemented by 
Rockwell Hanford Operations (Rockwell). This document describes 
the conversion from the inhouse software to the MRC-MOUND 


isotopic software, and the changes implemented to meet Rockwell 
requirements. 
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= (INIS-mf—10819) Japan’s nuclear fuel cycle 
policy. Aisaka, K. (World Energy Conference, London 
(UK)). Oct 1986. 17p. (CONF-861010—7). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701995. 
From 13. world energy conference; Cannes, France (5 Oct 
1986). 
™ The Japanese private companies are making progress with 
the plans to construct a commercial reprocessing plant, an enrich- 
ment plant and a radioactive waste management facility. As the site 
for the plants, the Federation of Electric Power Companies has se- 
lected the Shimokita Peninsula. The construction of these three nu- 
clear fuel facilities at the same site will be the first such case world- 


wide. The Federation made its formal request to the local authori- ' 


ties in July, 1984, and Aomori Prefecture gave its approval in 
April, 1985. Capacity is scheduled to be 800 tU/year for the re- 
processing plant and 1,500 ton SWU/year for the enrichment plant 
and 200 thousand cubic meters for the radioactive waste storage fa- 
cility. The Japan Nuclear Fuel Service Co., Ltd, (JNFS, established 
in 1980) is responsible for the construction and operation of the 
commercial reprocessing plant and the Japan Nuclear Fuel Indus- 
tries Co., Inc. (JNFI, established in 1985) will build and operate 
both enrichment plant and the radioactive waste management facili- 
ty. Preparations for taking the necessary procedures for the licens- 
ing and construction of the facilities are now underway. Operations 
are scheduled to start in 1995 for reprocessing and 1991 for enrich- 
ment (starting capacity: 150 t SWU/year) and radioactive waste 
management. Plutonium recovered from spent fuel will be utilized 
in LWR, ATR and FBR. R and D activities on these technologies 
are in progress. 1 figure, 5 tables. 


28348 (JAERI-M—85-213) Department of chemistry 
progress report (January 1984 - December 1985). (Japan 
Atomic Energy Research Inst., Tokyo). Feb 1986. 389p. 
NTIS (US Sales Only), PC A17/MF AO1. File Number 
DE87701855. 

Described are the research activities in the Department of 
Chemistry during the last 2 years and publications from 1981 to 
1985. The activity was mainly focused on the basic research for fur- 
ther development of the nuclear fuels and materials, for establishing 
the nuclear fuei cycles, and for obtaining basic data for the environ- 
mental safety. Intensive effort was also paid to service analysis of 
various fuels and materials. 


0501 Reserves, Exploration, And Mining 


28349 (INIS-mf—10605) Oklo phenomenon, or ‘What 
does it take to operate a uranium furnace’. Engelhard, L. 
(Technische Univ. Braunschweig (Germany, F.R.). Inst. 
fuer Geophysik und Meteorologie). 1986. 22p. (In German). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE87751752. 
Geophysikalische Arbeiten sowie Mitteilungen aus Meteoro- 
logie und ——_ (GAMMA).; No. 45. 
The article describes the processes inducing and maintaining 
chain reactions in a nuclear reactor. The Oklo phenomenon in 
Gabun can be explained by these processes. 


28350 (INIS-mf—10878) Uranium in South Africa: 1985. 
(Atomic Energy Corp. of South Africa (Pty) Ltd., Preto- 
ria). Mar 1986. 30p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87702015. 

South Africa’s participation in the nuclear industry was lim- 
ited to the production of uranium and research, with minor com- 
mercial activities. The commissioning of the Koeberg Nuclear 
power station in 1984 placed South Africa firmly on the path of 
commercial nuclear power generation. A unique, locally developed 
uranium enrichment process will enable South Africa t® be self-suf- 
ficient in its nuclear-fuel needs. Uranium has always been of sec- 
ondary importance to gold as a target commodity in the explora- 
tion of the quartz-pebble conglomerates. In the Witwatersrand 
Basin it is estimated that in excess of R100 million was spent on 
exploration during 1985. This was spent primarily in the search for 
gold but as many of the gold reefs are uraniferous, new uranium 
resources are being discovered concurrently with those of gold. 
Uranium mineralization is present in rocks which encompass almost 
the whole of the geological history of South Africa. Significant 
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mineralization is restricted to five fairly well-defined time periods. 
Each period is characterized by a distinct type or combination of 
types of mineralization. Resource estimates are divided into sepa- 
rate categories that reflect different levels of confidence in the 
quantities reported. The resource categories are further separated 
into levels of exploitability based on the estimated cost of their ex- 
ploitation. A major part (87%) of South Africa’s uranium resources 
is present as a by-product of gold in the quartz-pebble conglomer- 
ates of the Witwatersrand Basin. The uranium resources in the rea- 
sonably assured resources (RAR) and estimated additional re- 
sources - category I (EAR-I) catogories were 483 300 t U. Produc- 
tion during 1985 was 4880 t U. Although a production peaking at 
over 1200 t U/a is theoretically attainable, it is considered, from 
market projections, that a production ceilling of 10 000 t U/a 
would be more realistic. 


0504 Feed Processing 
REFER ALSO TO CITATION(S) 28373 


28351 (CONF-870667—1) Biodenitrification of industrial 
wastewater. Donaldson, T.L.; Walker, J.F. Jr.; Helfrich, 
M.V. (Oak Ridge National Lab., TN (USA)). 1987. Con- 
tract AC05-840R21400. 8p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE87006626. 

From International conference on hazardous materials man- 
agement; a TN, USA (8 Jun 1987). 

The Feed Materials Production Center (FMPC), a US De- 
partment 01 Energy facility at Fernald, Ohio, is constructing a flu- 
idized-bed biodenitrification plant based on pilot work conducted at 
the Oak Ridge National Laboratory (ORNL) in the late 1970s and 
early 1980s. This plant is designed to treat approximately 600 to 800 
L/min of wastewater having a nitrate concentration as high as 10 
g/L. The effluent is to contain less than 0.1 g/L of nitrate. Since 
this new facility is an extrapolation of the ORNL work to signifi- 
cantly larger scale equipment and to actual rather than synthetic 
wastewater, design verification studies have been performed to 
reduce uncertainties in the scaleup. The results of these studies are 
summarized in this report. 7 refs., 1 fig. 


28352 (INIS-BR—597) Precipitation of uranium concen- 
trates by hydrogen peroxide. Barbosa Filho, O. (Pontificia 
Univ. Catolica do Rio de Janeiro (Brazil). Dept. de Ciencia 
dos Materiais e Metalurgia). Dec 1986. 220p. (In Portu- 
guese). NTIS (US Sales Only), PC A10/MF AOl. File 
Number DE87701810. 

An experimental study on the (UO,.xH2) uranyl peroxide 
precipitation from a uranium process strip solution is presented. 
The runs were performed in a batch reactor, in laboratory scale. 
The main objective was to assess the possibility of the peroxide 
route as an alternative to a conventional ammonium diuranate proc- 
ess. The chemical composition of process solution was obtained. 
The experiments were conducted according to a factorial design, 
aiming to evaluate the effects of initial pH, precipitation pH and 
H202/UO2” ratio upon the process. The responses were measured 
in terms of the efficiency of U precipitation, the content of U in the 
precipitates and the distribution of impurities in the precipitates. 
The results indicated that the process works is satisfactory on the 
studied conditions and depending on conditions, it is possible to 
achieve levels of U precipitation efficiency greater than 99.9% in 
reaction times of 2 hours. The precipitates reach grades around 
99% UsOs after calcination (900°C) and impurities fall below the 
limit for penalties established by the ASTM and the Allied Chemi- 
cal Standards. The precipitates are composed of large aggregates of 
crystals of 1-4 pm, are fast settling and filtering, and are free-flow- 
ing when dry. 


28353 (NUREG—1239) Environmental assessment for re- 
newal of source material license No. STB-401 (Docket No. 
40-6563). (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Material Safety and Safe- 
guards). Apr 1987. 66p. NTIS, PC A04/MF AOl - GPO. 
File Number T187900666. 

This Environmental Assessment contains an assessment of 
the environmental impact associated with the renewal of the license 
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to operate the Columbian-Tantalum (Cv-Ta) Plant of Mallinckrodt, 
Inc. at St. Louis, Missouri, pursuant to the National Environmental 
Policy Act of 1969 (NEPA) and Title 10 of the Code of Federal 
Regulations, Part 51 (10 CFR Part 51), as amended, of the Nuclear 
Regulatory Commission regulations. This assessment examines the 
environmental impacts, environmental consequences and mitigating 
actions, and environmental and economic benefits and costs associ- 
ated with plant operation. Operational impacts are not anticipated 
on terrestrial and aquatic ecological resources (including endan- 
gered or threatened species) nor on historic and archaeological 
sites. No significant impacts are anticipated from normal operation- 
al releases of radioactivity. The risk of radiation exposure associat- 
ed with accidental release of radioactivity is very low. Socioeco- 


nomic impacts of the project related to land use and employment - 


are anticipated to be minimal. 


28354 (RFP—3825) Chemistry research and development: 
Annual progress report, October 1, 1983 to September 30, 
1984, Gilbert, K.V. (Rockwell International Corp., Golden, 
CO (USA). Rocky Flats Plant). 13 Jun 1986. Contract 
AC04-76DP03533. 77p. NTIS, PC A0S5/MF A01; 1; GPO 
Dep. File Number DE87005792. 

Research by the following RFP groups is reported: chemical 
research, process chemistry development, process chemistry sup- 
port. and product integrity and surveillance. (DLC) 


28355 (RFP—3939) Cleanup of re oxide reduc- 
tion black salts, Giebel, R.E.; Wing, R.O. (Rockwell Inter- 
national Corp., Golden, CO (USA). Rocky Flats Plant). 17 
Dec 1986: Contract AC04-76DP03533. 1lp. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87009466. 

This work describes pyrochemical processes employed to 
convert direc oxide reduction (DOR) black salts into discardable 
white salt and plutonium metal. The DOR process utilizes calcium 
metal as the reductant in a molten calcium chloride solvent salt to 
convert plutonium oxide to plutonium metal. An insoluble plutoni- 
um-rich dispersion called black salt sometimes forms between the 
metal phase and the salt phase. Black salts accumulated for process- 
ing were treated by one of two methods. One method utilized a 
scrub alloy of 70 wt % magnesium/30 wt % zinc. The other 
method utilized a pool of plutonium metal to agglomerate the metal 
phase. The two processes were similar in that calcium metal reduc- 
tant and calcium chloride solvent salt were used in both cases. Four 
runs were performed by each method, and each method produced 
greater than 93% conversion of the black salt. 


0505 Uranium Enrichment 


28356 Lawrence Livermore National Laboratory's Atomic 
Vapor Laser Isotope Separation Program: Laser technology 
and demonstration facilities. Moses, E.I. (Univ. of California, 
Lawrence Livermore National Lab., P.O. Box 5508, Liver- 
more, CA 94550). pp 347 of Laser processing: Fundamen- 
tals, applications, and systems engineering. Weeks, R.; 
Duley, W.W. Bellingham, WA; SPIE Society of Photo-Op- 
tical Instrumentation Engineers (1986). (CONF-860620—). 
Contract W-7405-ENG-48. 

From Society of Photo-Optical Instrumentation Engineers 
international symposium: topics in optical and optoelectronic ap- 
plied sciences and engineering; Quebec City, Canada (2 Jun 1986). 

The Atomic Vapor Laser Isotope - (AVLIS) Pro- 
gram at Lawrence Livermore National Laboratory (LLNL) is de- 
veloping a large-scale process for photophysically enriching iso- 
topes of several elements. The Program is now deploying plant 
prototypical hardware to demonstrate this enrichment process at 
full scale. The Laser Demonstration Facility, a fully integrated laser 
system has been constructed and when complete, will produce 
more than 5000 W of tunable average power at a pulse repetition 
frequency greater than 10 kHz. In AVLIS, an atomic vapor of 
mixed isotopes is irradiated with laser light precisely tuned to pho- 
toionize only desired isotopes. The resulting electrically charged 
photoions are deflected in an electric field to collector (or extrac- 
tor) plates where they condense as enriched products. The AVLIS 
Laser System consists of a series of high average power dye lasers 
optically pumped by an array of copper lasers. The dye lasers are 
used to do the three-step photoionization process. These lasers are 
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well suited for the AVLIS process for both technical and economic 
reasons. They provide the precise narrow band (greater than 100 
MHz), short pulse (greater than 100 ns), high-average power, high- 
repetition frequency laser light required by the atomic spectroscopy 
and vapor flow properties. Equally important, the capital and oper- 
ating costs of this laser system in its present state of development, 
are consistent with a commercially viable process development. 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 28377, 28557, 28560, 28827 


28357 (INIS-mf—10835) Preparation of nuclear oxide 

powders via thermal decomposition. Ex: a Ajpery MT A. 

S.; Yayli, A.; Tarhan, M.; Bayram, Y 

Kopuz, B. (TMMOB Metalurji Munendisiedt Ciel, lates 

(Turkey)). 1986. 23p. (in Turkish). (CONF-8610261—1). 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 

DE87702011. 

From 4. national metallurgy congress and exhibition; 
Ankara, Turkey (22 Oct 1986). 

In this paper, the influence of thorium oxalate precipitation 
variable (temperature, digertion time, agitation and addition rate of 
oxalic acid, etc.) and calcination parameters (temperature and time) 
upon the properties of derived powder characteristics (specific sur- 
face area, cryctallite size, morphology, etc.) was investigated. The 
results obtained indicate that the temperature has an important 
effect upon the particle morphology among the thorium oxalate 
precipitation variables. The low precipitation temperature gives the 
smaller particles. The ThO2 powder has the same shape and the 
size of the parent oxalate. The precipitations variables don’t exhibit 
an appreciable change on the specific surface area and crystallite 
size. The calcination temperature and time has an important influ- 
ence on the specific surface area which is an exponentielly decreas- 
ing function of the temperature due to the introparticle sintering. 
The calcination temperature has not a noticeable effect between 700 
C/sup 0/-900 C/sup 0/ on the particle sizes and morphology. 


28358 (JAERI-M—86-100) Preparations of high density 
(Th,U)O, pellets. Akabori, M.; Ikawa, K. (Japan Atomic 
Energy Research Inst., Tokyo). Jul 1986. 33p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE87701870. 

Preparations of high density and homogeneous (Th,U)O. 
pellets by a powder metallurgy method were examined. (Th,U)O2 
powders were prepared by calcining coprecipitates of ammonium 
uranate and thorium hydroxide derived from nitrates and mixed 
sols, and by calcining. mixed oxalates precipitated from nitrates. 
(Th,U)O2 pellets were characterized with respect to sinterability, 
lattice parameter, microstructure, homogeneity and stoichiometry. 
Sintering atmospheres had a significant effect upon all the proper- 
ties of the derived pellets. The sinterability of (Th,U)O2 was most 
favourable in oxidizing and reducing atmospheres for ThOs-rich 
and UO:2-rich compositions, respectively, and can be enhanced by 
presence of water vapour in sintering atmospheres. In addition, 
highly homogeneous (Th,U)Oz pellets with 99 % in theoretical den- 
sity were derived from the sol powders. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 28903 


28359 (IPEN-Pub—88) Separation of uranium and other 
metals from commercial phosphoric acid by ion-exchange and 
voltammetric determination of uranium. Ferreira, J.B.C.; Car- 
valho, F.M.S. de; Abrao, A. (Instituto de Pesquisas Energe- 
ticas e Nucleares, Sao Paulo (Brazil)). Nov 1985. th 
Portuguese). NTIS (US Sales Only), PC A02/MF AOl1. ‘File 
Number DE87701847. 

The separation of metals from crude commercial phosphoric 
acid is achieved by simple dilution and percolation through a 
strong cationic ion exchanger. Uranium, calcium, magnesium, man- 
ganese, iron and aluminum are quantitatively fixed by the exchang- 
er and can be detected or analysed after their complete elution with 
6 M HCI. Titanium and zirconium are only partially retained. Spe- 
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cially for its separation and determination uranium is retained selec- 
tively by the resin from the phosphoric acid-EDTA solution, the 
column is washed with water and then eluted with hydrochloric 
acid. Uranium is analyzed by voltametry with the hanging drop 
mercury electrode. 


28360 (IPEN-Pub—90) Ion exchange separation of ni- 
trate from uranium compounds and its determination by spec- 
trophotometry and ion chromatography. Pires, M.A.F.; 
Atalla, L.T.; Abrao, A. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo (Brazil)). Nov 1985. 15p. (in Portu- 

). NTIS (US Sales Only), PC ‘A02/MF AOl. File 

umber DE87701848. 

A procedure for the separation of nitrate from uranium com- 
pounds by retaintion of uranyl ion on a cationic ion exchanger and 
its determination in the effluent is described. Nitrate is analysed by 
the spectrometric method with 1-phenol-2,4-dissulphonic acid. This 
determination covers the 1 to 10 pg NO~3/mL range and requires 
an amount of 10 to 100 yg NO~s. The main interference is uranium 
(VI) due its own intense yellow color. This difficulty is overcome 
by the complete separation of UO.** with the cationic resin. Alter- 
natively, the ion chromatography technique is used for the determi- 
nation of nitrate in the effluent of the cationic resin. The determina- 
tion was easily made by the comparison of the nitrate peak hights 
of the analyte and the standard solutions. The ion chromatography 
method is very sensitive (0,3 ug NO~3/mL), reproducible and suit- 
able for routine analysis and permits the determination of fraction 
of part per million of nitrate in uranium. The results of nitrate de- 
termination using both spectrophotometric and ion chromatography 
techniques are compared. The method is being routinely applied for 
the quality control of uranium compounds in the fuel cycle, special- 
ly uranium oxide, ammonium diuranate, uranium peroxide and am- 
monium uranyl tricarbonate. 


28361 (IPEN-Pub—92) Nuclear fuel materials analysis 


using thermal neutron capture gamma rays. Pecequilo, 
B.R.S.; Suarez, A.A. (Instituto de Pesq eng om 


Nucleares, Sao Paulo (Brazil)). Dec 1985. 14p S (US 
Sales Only), PC A02/MF AO1. File Number DE87701849. 

Concentrations of impurities of burnable poisons in reactor 
fuel materials which are not possible to detect with conventional 
methods of analysis were determined by measuring the prompt 
gamma rays following thermal neutron capture, in a reactor inter- 
nal geometry. The calibrations of the experimental arrangement 
was performed with UO, targets containing controlled amounts of 
Gd, Sm, and Dy. 


28362 The probability of process laboratory errors affect- 
ing reprocessing operations. Perkins, W.C. (E.I. du Pont de 
Nemours and Co., Savannah River Lab., Aiken, SC 29808). 
pp 180-183 of Proceedings of the international topical meet- 
ing on advances in human factors in nuclear power systems. 
La Grange Park, IL; American Nuclear Society (1986). 
(CONF-860415—). 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

” Probabilistic methods are used to assess the risks of postulat- 
ed accidents at the Savannah River Plant (SRP), operated for the 
United States Department of Energy by E.I. du Pont de Nemours 
and Company. The SRP includes two reprocessing areas, one for 
depleted uranium targets and one for enriched uranium fuels. In the 
preparation of the Safety Analysis Report for these reprocessing 
areas, rare-event frequencies are calculated by fault-tree analysis 
(FTA). In many SRP reprocessing operations, nuclear safety is pro- 
vided by dilution of fissile materials to safe concentrations rather 
than by vessel dimensions and geometry. Thus the process laborato- 
ry at SRP has an especially important role in both process control 
and safety. 


28363 Human factors activities in teleoperator develop- 
ment at the Oak Ridge National Laboratory. Draper, J.V.; 
Herndon, J.N. (Clarke Ambrose Inc., Post ice Box 
23064, Knoxville, TN 37933-1064). pp 86-92 of Proceedings 
of the international topical meeting on advances in human 
factors in nuclear power systems. La e Park, IL; 
American Nuclear Society (1986). (CONF-860415—). 
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From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

The Consolidated Fuel Reprocessing Program (CFRP) at 
the Oak Ridge National Laboratory is developing advanced teleo- 
perator systems for maintenance of future nuclear reprocessing fa- 
cilities. Remote maintenance systems developed by the CFRP em- 
phasize man-in-the loop teleoperation. Consequently, human factors 
issues which affect teleoperator performance must be addressed. 
This paper surveys research and development activities carried out 
by the human factors group within the Remote Control Engineer- 
ing Task of the CFRP. 


0509 Transport And Storage 


28364 (IAEA-TECDOC—399) Assessment of the applica- 
tion of the IAEA regulations for the safe transport of radio- 
active material. (International Atomic Energy Agency, 
Vienna (Austria)). Dec 1986. 41p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87701941. 

The IABA, working with the individual Member States, un- 
dertook to examine the manner in which domestic, import, export 
and through-country shipments of radioactive materials are con- 
trolled and regulated worldwide. The information to be examined 
was collected by a questionnaire, which was sent to Member States 
in July 1984. Copies of the letter and the questionnaire are in Ap- 
pendix I of this document. The follow-up letters, repeating the re- 
quest to provide the IAEA with data and asking authorization to 
publish the data obtained through the questionnaire, were sent in 
February 1985 (Appendix II and III). By the end of June 1986 
completed questionnaires had been received from 53 Member 
States. These Member States are listed in Appendix IV. The results 
of the examination are summarized in this report. The results indi- 
cate the important role the international organizations play in the 
transport of radioactive material. All the Member States involved 
in this examination regulate the transport of radioactive material 
within their country on the basis of international agreements, regu- 
lations and recommendations. The IAEA Regulations for the Safe 
Transport of Radioactive Material, Safety Series No. 6, is the ulti- 
mately controlling document since it serves as the basis for the ra- 
dioactive material portions of other international transport docu- 
ments (Appendix V) and since it is made directly binding in the 
regulations of many countries. In addition to the questions concern- 
ing the adoption of the regulations, some questions on the imple- 
mentation of the transport regulations, e.g. on competent authorities 
and other regulatory bodies as well as quality assurance, were pre- 
sented in the questionnaire. This report concerns only the adoption 
of the regulations. 5 tables. 


28365 (SAND—86-1899) Institutional issues analysis of 
the Transportation Technology Center. Wolff, T.A,; 
McClure, J.D. (Sandia National Labs., Albuquerque, NM 
(USA)). Apr 1987. Contract AC04-76DP00789. 2Ip. 
(TTC—0680). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE87008893. 

From 1978 through 1985, the Transportation Technology 
Center at Sandia National Laboratories conducted a program to 
identify, describe, and evaluate institutional impediments to the 
shipment of radioactive materials in the United States. This report 
describes that institutional issues program and describes and lists the 
Center's published institutional issues reports. The issues studied are 
categorized, and the approach taken by the Center in addressing 
them is described. 36 refs. 


28366 (DOE-tr—7008568) The behavior of a container 
for UF. under accident conditions. Andreuccetti, P.; Aquaro, 
D.; Forasassi, G. (USDOE, Washington, DC; Pisa Univ. 
(Italy). Dipartimento di Costruzioni Mecanniche e Nu- 
cleari). [1987]. Translation of Report RL 119 (84). 104p. 
NTIS, PC A06/MF AOl; 1; GPO Dep. File Number 
DE87008568. 

Transport of uranium hexafluoride during the different 
phases of the fuel cycle is carried out using containers of various 
types that must meet the safety requirements provided for in the 
specific international regulations for this area. Qualification of the 
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behavior of the 30B cylinder and its respective overpack under ref- 
erence accident conditions for the purpose of design and utilization 
of such containers is currently a subject of interest on an interna- 
tional level, since it is being widely used in a number of countries. 
To contribute to this qualification process, a relatively complex re- 
search program was defined and developed, including, among other 
things, drop tests from 9 m on to an unyielding target, drop tests 
from a height of 1 m on to a cylindrical bar, and thermal tests in a 
furnace, all of which were carried out on two complete specimens 
of the same container with a simulated load. For analysis of the 
damage a series of leak tests and a water immersion test were de- 
veloped to analyze the damage to the two specimens mentioned 
above and to a container of reduced dimensions designed for this 
purpose and equipped to reproduce conditions similar to the real 
conditions inside the container under investigation. Evaluation of 
the heat exchange conditions that could exist in the container given 
real contents of uranium hexafluoride was also conducted using a 
series of calculations carried out with the computer code TRUMP. 
The results of the different types of experiments and calculations 
performed and presented in detail in the present study have made it 
possible to draw useful conclusions for practical evaluation of the 
reliability of the container under investigation, also in view of the 
intended goal of container qualification as per the existing regula- 
tions for transport of radioactive material. 21 refs., 44 figs., 3 tabs. 


0510 Marketing, Economics, And By-products 


REFER ALSO TO CITATION(S) 28350 


28367 (AEA-TECDOC—395) Long-term uranium 
supply-demand analyses. (International Atomic Energy 
Agency, Vienna (Austria)). Dec 1986. 91p. NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE87701939. 

It is the intention of this study to investigate the long-term 
uranium supply demand situation using a number of supply and 
demand related assumptions. For supply, these assumptions as used 
in the Resources and Production Projection (RAPP) model include 
country economic development status, and consequent lead times 
for exploration and development, uranium development status, 
country infrastructure, and uranium resources including the Rea- 
sonably Assured (RAR), Estimated Additional, Categories I and II, 
(EAR-I and II) and Speculative Resource categories. The demand 
assumptions were based on the pure reactor strategies developed by 
the NEA Working Party on Nuclear Fuel Cycle Requirements for 
the 1986 OECD (NEA)/IAEA reports Nuclear Energy and its 
Fuel Cycle: Prospects to 2025. In addition for this study, a mixed 
strategy case was computed using the averages of the Plutonium 
(Pu) burning LWR high, and the improved LWR low cases. It is 
understandable that such a long-term analysis cannot present hard 
facts, but it can show which variables may in fact influence the 
long-term supply-demand situation. It is hoped that results of this 
study will provide valuable information for planners in the uranium 
supply and demand fields. Periodical re-analyses with updated data 
bases will be needed from time to time. 10 references. 


0520 Waste Management 


REFER ALSO TO CITATION(S) 28305, 28427, 28541, 28648, 28649, 28858, 
ae 28905, 28907, 28908, 28909, 29300, 29334, 29342, 29471, 29475, 29477, 


28368 (BMI/OCRD—25) Analytical solutions for multi- 
dimensional transport of a four-member radionuclide decay 
chain in ground water. Gureghian, A.B. (Battelle Memorial 
Inst., Columbus, OH (USA). Office of Crystalline Reposi- 
tory Development). Jan 1987. Contract AC02-83CH10139. 
165p. NTIS, PC A08/MF A01; 1; GPO Dep. File Number 
DE87008075. 

Analytical solutions based on the Laplace and Fourier trans- 
formation techniques are presented for the two- and three-dimen- 
sional space-time-dependent convective-dispersive transport of a 
four-member radionuclide decay chain in homogeneous porous 
media. The longitudinal dispersion-free solution is also reported. 
The computation was executed using the MASCOT model on a 
VAX/VMS-Version 4.1. The solutions are designed for an un- 
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bounded medium flow field assumed to be semi-infinite in the direc- 
tion normal to the source, and infinite orthogonal to the source, 
with a variety of boundary conditions (single or multiple finite line 
source or a Gaussian distributed source in the two-dimensional 
case; single or multiple patch source or bivariate normally distribut- 
ed source in the three-dimensional case). Radionuclide release 
modes of the constant and nuclide-dependent type are taken into 
account. An optimization of the convergence of the integration re- 
quired by these solutions is achieved after operating a transforma- 
tion of the infinite interval into the sum of two finite ones. The effi- 
ciency of two quadrature formulas (Gauss-Legendre and a fourth- 
order Newton-Cotes based on an iterative approach) was investigat- 
ed. Solution accuracy was verified against available one- and two- 
dimensional analytical solutions. 15 refs. 


28369 (CEA-CONF—8632) Glass melter materials tech- 
nical options for the French vitrification process and oper- 
ations experience authors. Bonniaud, R.; Richter, R.; 
Roznad, L.; Demay, R. (CEA Centre d'Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Inst. de Recherche 
Technologique et de Developpement Industriel (IRDI). 
Sep 1986. 16p. (CONF-860987—1). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87751569. 

From Technical committee on materials reliability in the 
back end of the nuclear fuel cycle; Vienna, Austria (2 Sep 1986). 

The French vitrification process for solidifying high-level ra- 
dioactive waste which has been under industrial application since 
1978, is mentioned briefly. This technique involves glass melting at 
1,150°C, using an induction heated metallic vessel. The molten 
glass pouring is controlled by a thermal gate, which is also heated 
by induction. Two types of vessel are in use. Both are remotely re- 
movable and disposable to permit replacement at regular intervals. 
The technical criteria (the materials used have to meet) are de- 
scribed. The behaviour of the materials has been investigated using 
the industrial experience gained in the AVM facility during 8 years 
of operation, as well as with operation of a prototype for the new 
vitrification facilities under construction at La Hague. A short de- 
scription of the use of these materials is also presented. 


28370 (CONF-870245—) Oak Ridge Model conference: 
Proceedings. (Oak Ridge National Lab., TN (USA)). 1987. 
Contract AC05-84OR21400. 439p. NTIS, PC A19/MF AO1; 
1; GPO Dep. File Number DE87009018. 

From Oak Ridge model conference; Oak Ridge, TN, USA 
(3 Feb 1987). 


Separate abstracts were prepared for 32 papers in this report. 
(PLG) 


28371 (DOE/NE/44139—5) Potential for overpressuriza- 
tion of the West Valley liquid fed ceramic melter by a hypo- 
thetical molten salt/aqueous phase vapor explosion. Hutcher- 
son, M.N.; Ellison, P.G.; Fauske, H.K.; Henry, R.E. (West 
Valley Nuclear Services Co., Inc., West Valley, NY 
(USA)). Dec 1984. Contract AC07-81NE44139. 81p. NTIS, 
PC A0S5/MF AOI; 1; GPO Dep. File Number DE87009316. 

A slurry fed, waste vitrification facility is currently being 
built at the West Valley Nuclear Services (WVNS) site near Buffa- 
lo, New York. A water slurry is introduced directly onto the high 
temperature molten surface of a glass melter. This report provides: 
(1) an evaluation of the potential for a hypothetical, bounding case 
steam explosion in the West Valley Demonstration Project 
(WVDP) melter as well as; (2) an assessment of the structural capa- 
bilities of the melter vessel. It is shown that the premixing require- 
ment for a large scale event is limited to about 0.1 kg of water for 
the current melter conditions. Furthermore, consideration of a 
propagating surface explosion in an initially separated configuration 
where the maximum layer of water (about 1 kg in the absence of 
any significant surface freezing and "cold cap” conditions) is sepa- 
rated from the molten surface by a vapor film shows the interaction 
again to be limited to about 0.1 kg of water. While accumulation of 
additional water is possible, this would require the presence of a 
frozen layer, i.e., severely limiting the molten surface exposure to 
the volatile fluid. In this situation, there are no mechanisms avail- 
able for bringing the lighter volatile water into substantial contact 
with the heavier molten glass/salt. A detailed stress analysis per- 
formed on the melter vessel shows the current vessel design is ca- 
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pable of accommodating an energetic steam explosion well in 
excess of that involving 0.1 kg of water. In fact, based on experi- 
mentally observed efficiencies of such explosions, the vessel design 
would appear capable of accommodating a hypothetical steam ex- 
plosion involving about 5 kg of water. The probability of the oc- 
currence of a steam explosion of this magnitude is considered to be 
vanishingly small for the current melter configuration and operat- 
ing conditions. 31 refs., 30 figs. 


28372 (DOE/NE/44139—26) Description of the West 
Valley demonstration project reference high-level waste form 
and canister. Eisenstatt, L.R. (West Valley Nuclear Services 
Co., Inc., West Valley, NY (USA)). 28 Jul 1986. Contract 
AC07-81NE44139. 57p. NTIS, PC A04/MF AOl; 1; GPO 
Dep. File Number DE87008691. 

This document provides information on the West Valley 
Demonstration Project (WVDP) reference HLW form and canister. 
The WVDP will solidify the liquid HLW remaining at the com- 
mercial nuclear fuel reprocessing plant at West Valley, New York. 
The reference waste form is borosilicate glass with a zeolite loading 
of 10 wt % and a waste sludge loading of 23 wt %. The glass 
formers that will be added to the waste during vitrification include 
Si, Al, B, and Na. Twenty-eight day and longer term leach tests 
show that the glass has adequate leach resistance. The room tem- 
perature density of the glass is 2.7 g/cm*. Glass viscosity is 100 
poise at 1049°C. Upper and lower linear expansion coefficients are 
99.02 x 10-*/°C and 10.76 x 10-°/°C, respectively. The glass transi- 
tion temperature is about 470°C. The reference canister will be fab- 
ricated from stainless steel 304. The length will be 300 cm, and the 
diameter will be 61 cm. The canister wall will be sheet with a mini- 
mum thickness of 0.34 cm. The bottom will be a flanged and re- 
verse dished head with a thickness of 0.48 cm; the top will be an 
ASME flanged and dished head. The lifting flange will be fabricat- 
ed from square bar. Each canister will be uniquely labeled on the 
shoulder and side of the canister. The maximum gamma dose rate 
of an average canistered waste form at time of production is ex- 
pected to be 8500 R/h. Canistered waste standing in 25°C air will 
have a centerline temperature of less than 45°C. The weight of a 
100% full glass filled canister will be 2480 kg. 9 refs., 8 figs., 23 
tabs. 


28373 (DOE/NE/44139—30) Decontamination and de- 
commissioning of the West Valley Reprocessing Plant. 
Daugherty, H.F.; Keel, R. (West Valley Nuclear Services 
Co., Inc., West Valley, NY (USA)). Nov 1986. Contract 
AC07-81NE44139. 50p. NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number DE87008606. 

This report presents the decontamination and decommission- 
ing (D and D) activities at the West Valley Nuclear Fuel Reproc- 
essing Plant through September 1, 1986. The topics addressed are: 
D and D of areas for reuse by the Liquid Waste Treatment System 
(LWTS); D and D of areas for reuse as High Level Waste (HLW) 
canister storage; and technologies developed in D and D work. 


28374 (DOE/NE/44139—32) Reference vitrification 
process and equipment description with results from checkout 
testing. Barnes, S.M.; Petkus, L.L.; Murawski, T.F.; Chap- 
man, C.C.; Pope, J.M. (West Valley Nuclear Services Co., 
Inc., West Valley, NY (USA)). 24 Nov 1986. Contract 
ACO07-81NE44139. 25p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE87009317. 

The Vitrification equipment designed to solidify the high- 
. level wastes stored at the Western New York Nuclear Service 
Center has been installed in a cold testing facility at the site. This 
system is presently in the checkout testing phase. This report pro- 
vides a description of the reference vitrification flow sheet, the 
process equipment, and summarizes the first six integrated simulated 
waste slurry processing tests. 3 refs., 4 figs., 1 tab. 


28375 (DOE/NE/44508—1) US Department of Energy 
grant to the Commonwealth of Virginia: Final technical 
report. (Virginia Dept. of Waste Management, Richmond 
(USA)). 9 Mar 1987. Contract FG02-84NE44508. 6p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87007735. 
This report is provided in compliance with applicable por- 
tions of the Financial Assistance Rules (10 CFR 600) and DOE 
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Order No. 4600.1 as well as conditions of the grant to the Com- 
monwealth of Virginia for review of and participation in activities 
associated with the Crystalline Rock Project and the siting of a 
second repository for high level nuclear waste. The report contains 
a descriptive summary of research performed, data analyzed, and 
activities conducted under the United States Department of Energy 
(DOE) grant to the Commonwealth of Virginia, No. FG02- 
83NE44508. The period of the grant is from August 1, 1984, 
through December 31, 1986. Both the Commonwealth of Virginia 
and six of its political subdivisions affected by the DOE designation 
as potentially acceptable sites (PAS), named as SE-1, SE-2, and SE- 
3 in the DOE Draft Area Recommendation Report published on 
January 16, 1986, participated in research, data analysis, and activi- 
ties in review of DOE activities in Virginia. The results of the anal- 
ysis and review, findings of fact, and recommendations to the DOE 
are Crystalline Rock Project (CRP), on April 15, 1986. Because of 
the involvement of the Commonwealth in the process earlier than 
that to its political subdivisions, the report presents first a discussion 
of activities of the Commonwealth and, in a separate section, a 
summary discussion of the findings of political subdivisions. 


28376 (DOE/NV/10322—14) NNWSI hole histories: 
UE-25¢c No. 1, UE-25¢ No. 2, UE-25¢ No. 3. (Fenix and Scis- 
son, Inc., Mercury, NV (USA); USDOE Nevada Oper- 
ations Office, Las Vegas). Nov 1986. Contract AC08- 
84NV 10322. 61p. NTIS, PC El1/MF $12.80; GPO Dep. 
File Number DE87008909. 

Includes 38 sheets of 24x reduction microfiche. 

This report is a compilation of data from three boreholes 
drilled in Area 25 under the guidance of the US Geological 
Survey. They were drilled to provide geologic and hydrologic in- 
formation for the Yucca Mountain area, specifically for conducting 
in-situ studies of radionuclide movement in the saturated zone. Data 
presented in this document includes the hole histories, geophysical 
log and video tape listings, and microfiche copies of all geophysical 
logs run by Fenix and Scisson, Inc., subcontractor. 


28377 (DPST—87-1-1) Savannah River Laboratory: 
Monthly report. (Savannah River Lab., Aiken, SC (USA)). 
Jan 1987. Contract AC09-76SR00001. 14p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87007961. 

Progress in unclassified programs at the Savannah River 
Laboratory is reported. Topics covered include nuclear reactor 
technology and scientific computations, chemical processes and en- 
vironmental technology, and defense waste processing and: labora- 
tory operations. (LEW) 


28378 (IAEA-TECDOC—401) Exemption of radiation 
sources and practices from regulatory control: Interim report. 
Progress at the IAEA on the development of radiological 
principles for exemption and the application of the principles 
to low-level radioactive waste disposal in the terrestrial envi- 
ronment. (International Atomic Energy Agency, Vienna 
(Austria)). Jan 1987. 139p. NTIS (US Sales Only), PC A07/ 
MF AOl1. File Number DE87701942. 

This document is an interim report on progress at the IAEA 
on exemption principles and their application to low-level radioac- 
tive waste disposal. In the first part of the document the general 
principles for the exemption of radiation sources and practices from 
regulatory control are described. The exempt quantities of low- 
level radioactive wastes for disposal to municipal landfill or by in- 
cineration including methods for their derivation and generic values 
are contained in the second part of the document. In the appendices 
the individual effective dose equivalents and committed effective 
dose equivalents by pathway for waste concentrations of 1 Bq.g™? 
and some quoted limits from the literature on dust concentrations at 
the outlet of municipal waste incinerators are estimated. 


28379 (INIS-mf—10822) Swedish programme for radioac- 
tive waste management. Bjurstroem, S.; Forsstroem, H. 
(World Energy Conference, London (UK)). Oct 1986. 21p. 
(CONF-861010—10). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87701998. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 
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The following systems and facilities are currently in oper- 
ation and under implementation: a sea transportation system for all 
kinds of nuclear waste, a central facility for interim storage of spent 
fuel (CLAB) and a central underground repository for final dispos- 
al of low and medium level reactor waste (SFR). For the remaining 
steps - final disposal of highly active and longlived radioactive resi- 
dues - a concept, based on encapsulation of the fuel elements in 
copper canisters and final storage of the canisters in a repository 
situated 500 m down in crystalline rock (KBS-3), has been devel- 
oped and approved by the government in accordance with the 
Swedish nuclear legislation. Although a feasible method for final 
disposal of the highly active residues has been shown, the Swedish 
legislation requires that research be carried out to reach the best 
possible base for the final decision around the year 2000. In parallel 
with this a geological investigation programme is carried out to 
find a suitable site for a final repository. The final site selection is 
foreseen at the end of the 1990's. All costs for the management of 
radioactive waste from the nuclear power plants are carried by a 
fee determined annually. The fee is 0.019 SEK/kWh for 1986. 11 
figures. 


26380 (INIS-mf—10838) Relocation of radioactive residu- 
als store: environment effects statement. (Kinhill-Stearns 
Roger Joint Venture, Adelaide (Australia)). Nov 1984. 62p. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE87702012. 

This Environment Effects Statement describes and assesses 
the likely environmental effects of the proposal to relocate the 
Health Commission's existing radioactive residuals store to a site 
within the established Dutson Downs waste disposal area, located 
20 km south-east of Sale and 225 km east of Melbourne. The infor- 
mation presented demonstrates that the siting and construction of 
the proposed radioactive residuals store and the procedures to be 
adopted for the handling and storage of materials will not present 
an unacceptable risk to public health and safety, nor will it involve 
any significant adverse environmental effects. 


26381 (INIS-mf—10841, pp 28-40) Decontamination of 
primary circuit components and acquisition of data on radio- 
active waste production. Blazek, J.; Hazucha, E.; Przeczek, 
B.; Prazska, M.; Rezbarik, J.; Konecny, L. (Vyskumny 
Ustav Jadrovych Elektrarni, Jaslovske Bohunice, Czecho- 
slovakia; Atomova Elektraren Bohunice, Jaslovske Bohun- 
ice, Czechoslovakia). 1985. (In Slovak). NTIS (US Sales 
Only), PC All/MF AOl. File Number DE87701824. 
(CONF-8511274—Vol.1). 


From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

The sources, quantity and composition of liquid radioactive 
wastes were monitored in the period 1980 to 1984 to optimize de- 
contamination procedures for the primary circuit of the V-1 nuclear 
power plant. It was found that the largest contribution is from 
waters from laboratories, cleaning water from rooms and equip- 
ment, etc., which cannot be separated from each other. Also moni- 
tored was the content of salts in radioactive waste waters, which in 
the monitored period reached the average value of 5 kg/m', and 
the specific activities. This for beta emitters ranged from 0.4 to 900 
kBq/dm*. A detailed description is given of the results of experi- 
ments which tested the effect of basic parameters of the modified 
AP-Citrox process on decontamination efficiency in the decontami- 
nation of stainless steels. The process was successfully applied to 
steam generators at the V-1 nuclear power plant. Also discussed are 
questions related to determinating the contamination of primary cir- 
cuit internal surfaces and the development of methodology for de- 
termining the basic components of decontamination solutions. At- 
tention is also devoted to electrochemical decontamination and its 
application to the bodies of main circulating pumps and main clos- 
ing valves. In such instances, the values of the decontamination 
factor exceeded 100. The decontamination of the body of the main 
closing valve took 4 to 5 hours, of which electrolysis took 70 mins. 
In the decontamination of the main circulating pump electrolysis 
took 3 hours. (Z.M.). 
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28382 (INIS-mf—10841, pp 41-49) Optimization of ra- 
dioactive clothes washing with respect to processing of laun- 
dry waters from V-1 nuclear power plant. Moravcova, Z.; 
Sandrik, S. (Vyskumny Ustav Jadrovych Elektrarni, Jas- 
lovske Bohunice, Czechoslovakia; Atomova Elektraren Bo- 
hunice, Jaslovske Bohunice, Czechoslovakia). 1985. (In 
Slovak). NTIS (US Sales Only), PC A1l1/MF AO1. File 
Number DE87701824. (CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia — Nov 1985). 

An analysis was made of the current technology of washing 
and decontamination of laundry and protective clothing as well as 
of the operating regime of the special laundry in the V-1 nuclear 
power plant. The laundry is provided with two automatic washing 
machines PAC-91 D, the quality of washing is controlled visually, 
the quality of decontamination with a RUP-1 dosemeter. The proc- 
essing and disposal of water from the laundry has some problems 
which differ from the problems of other liquid radioactive wastes. 
The water contains considerable amounts of surfactants and phos- 
phates and must therefore be treated both radiochemically and 
chemically. In a number of experiments washing procedures were 
optimized for laundry with various levels of contamination. For 
laundry contaminated to 148 kBq/m? only the first wash is used at 
60 deg C with gradual heating to 90 deg C and the amount of de- 
tergent is increased, thereby reducing the volume of waste water 
by more than 8%. In order to reduce the amount of surfactants on 
the washed laundry a special preparation based on a weak organic 
acid is added to the demineralized water used for the last rinse. In- 
creased decontamination efficiency is expected with the introduc- 
tion of a new special detergent for washing radioactive laundry in 
Czechoslovak nuclear power plants, whose development based on 
domestic raw materials has been started. (Z.M.). 


28383 (INIS-mf—10841, pp 70-84) Technical and eco- 
nomic assessment of radioactive waste treatment technology. 
Franta, P.; Vanura, P.; Tarasova, J. (Ustav Jaderneho Vyz- 
kumu CSKAE, Rez, Czechoslovakia; Energo ys 
Prague, Czechoslovakia). 1985. (In Czech). NTIS (US Sal 
Only), PC Al11/MF AOl. File Number DE87701824, 
(CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

comparison and technical and economic evaluation is 
made of three variant designs of waste treatment of waters from the 
special laundry at a WWER nuclear power plant. In the first vari- 
ant waste water from the laundry is acidified with 30% sulphuric 
acid and following the addition of a solution of ferric chloride, a 
suspension of ferric hexacyanoferrate(II), a lime suspension and a 
flocculant solution, the resulting precipitate is separated by sedi- 
mentation. In the second variant, waste water is precipitated with a 
20% suspension of calcium hydroxide and sedimentation proceeds 
following mechanical mixing. An additional absorption step is then 
incorporated for trapping the remaining radioisotopes, especially 
cesium, and the surfactants. The third variant proceeds from the 
second but envisages the use of detergents newly developed for 
special laundries of nuclear power plants, which will reduce mixing 
time by 30% and sedimentation time by 100%. The technologic 
effect of all three variants is comparable, economically most fa- 
vourable is the first variant which also requires 20% less built-up 
space. At the planned generation of 6500 m* of waste water per 
annum (for two WWER-440 reactors) the costs will be 318 Czech- 
oslovak crowns for the treatment of 1 m*. (Z.M.). 


(INIS-mf—10841, pp 15-20) Conception and main 
vais of R and D activities in the field of safe disposal of 
radioactive wastes from the operation of nuclear power facili- 
ties with LWR reactors in the years 1981 to 1985. Krett, V.; 
Neumann, L. (Ustav Jaderneho Vyzkumu CSKAE, Rez, 


Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
PC A11/MF AOl. File Number DE87701824. (CONF- 
8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 
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In the years 1981 to 1985 five Czechoslovak institutions 
were involved in the research and development project dealing 
with the disposal of radioactive wastes from nuclear power plants 
with WWER reactors. The main institution involved was the Nu- 
clear Research Institute. The project had four main goals: to re- 
strict production of liquid radioactive wastes, to conclude the de- 
velopment of procedures and installations for the bituminization of 
liquid wastes including equipment for the transportation and stor- 
age of bituminization products, to complete the development of 
procedures and installations for processing solid wastes by inciner- 
ation and compacting, and to develop new procedures of radioac- 
tive waste processing. As against initial intents, the results could 
not be verified in any experimental incineration and bituminization 
facility because the planned facility at the V-2 nuclear power plant 
at Jaslovske Bohunice has so far not been constructed. All other 
objectives have been reached including a substitute project for ra- 
dioactive waste disposal at Jaslovske Bohunice. Another experimen- 
tal bituminization line was put into operation with a capacity of 0.1 
m*/h and the development of cementation of calcined radioactive 
wastes has been speeded up - industrial implementation of the 
project was not envisaged in the original plans. Also built was a 
mobile calcination and cementation line with a capacity of 0.6 m*/h 
in the cementation of concentrates and 0.1 m°/h in the cementation 
of calcinates. Czechoslovakia is now able to offer the respective 
technologies and facilities also for export. (Z.M.). 


28385 (INIS-mf—10841, pp 50-54) Optimization of the 
operation of liquid radioactive waste treatment plants. Hazu- 
cha, E.; Hladky, E.; Zboray, L.; Tomik, L. (Vyskumny 
Ustav Jadrovych Elektrarni, Jaslovske Bohunice, Czecho- 
slovakia; Atomova Elektraren Bohunice, Jaslovske Bohun- 
ice, Czechoslovakia). 1985. (In Slovak). NTIS (US Sales 
Only), PC All/MF A0Ol. File Number DE87701824. 
(CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia _— Nov 1985). 

An analysis was made of the possibilities of optimizing the 
operation of liquid radioactive waste treatment plants of the V-1 
nuclear power plant, this with the aim of reducing the amount or 
influencing the composition of these wastes. Two treatment plants 
were in the centre of attention, contributing most to the production 
of radioactive concentrate. The first is designed for unorganized re- 
leases from the primary circuit, for water from decontamination, 
special laundries, etc., the second for surface blowdowns from the 
steam generators. The best operating mode of treatment plants for 
minimizing the amount of liquid radioactive wastes will be achieved 
by selecting the most favourable operating temperature and flow 
rate of the treated medium. The first mentioned treatment plant 
treats waste waters by evaporization and by subsequent processing 
of the condensate on ion exchange filters; here substantial improve- 
ment was achieved mainly by incorporating forced circulation of 
the liquid phase between the evaporators. In optimizing the operat- 
ing regime of the treatment plant for surface blowdowns, attention 
was mainly devoted to loosening, washing, regeneration and flush- 
ing and to the possibility of separately processing used solutions. 
The studies and experiments yielded draft operating regulations for 
treatment plants. (Z.M.). 


28386 (INIS-mf—10841, pp 55-69) Development of se- 
lected treatments of liquid radioactive wastes from technologi- 
cal circuits and the radioactive clothes laundry. Marhol, M.; 
Vanura, P.; Petrzilova, H.; Franta, P.; Fidler, J.; Tejnecky, 
M.; Gala, J.; Vanek, K.; Drizal, Z. (Ustav Jaderneho Vyz- 
kumu CSKAE, Rez, Czechoslovakia; Vyvojovy Zavod 
Uranoveho Prumyslu, Zbraslav nad Vitavou, Czechoslova- 
kia. Ustav Jadernych Paliv). 1985. (In Czech). NTIS (US 
Sales Only), PC All/MF AO1. File Number DE87701824. 
(CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

Ion exchangers of domestic production are suggested as a 
substitute for imported organic ion exchangers ior the treatment of 
liquid radioactive wastes from nuclear power plants. Their proper- 
ties are compared and experience presented with operating trials of 
cation exchangers. Production of anion exchangers has so far not 
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been secured. Two methods of treating waste waters from special 
laundries in nuclear power plants were proposed. The evaporation 
method does not appear to be suitable for Czechoslovak conditions, 
suitable centrifuges and equipment for reverse osmosis are not 
available. The first proposed method is therefore a sorption-precipi- 
tation method using calcium hydroxide as the precipitant while 
final treatment, especially of cesium isotopes is carried out by sorp- 
tion on a suitable natural zeolite. The second method is based on 
precipitation alone and radioisotopes and surfactants are removed 
by adding special precipitation agents. Projects were designed for a 
treatment plant for waste waters from special laundries with a ca- 
pacity of 25 m* per day, which will be provided to newly built 
Czechoslovak nuclear power plants starting with the Mochovce 
power plant. Next to sorption and precipitation decontamination 
procedures, the possibility was studied of the use of electrodialysis 
using ion exchange membranes. This procedure was tested on the 
treatment and concentration of boric acid from unorganized re- 
leases from the reactor cooling circuit. (Z.M.). 


28387 (INIS-mf—10841, pp 85-89) Separation of biotoxic 
radioisotopes from high-level radioactive wastes (treatment of 
radioactive solutions prior to solidification). Rais, J.; Selucky, 
P.; Kadlecova, L.; Kyrs, M. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez, Czechoslovakia). 1985. (In Czech). NTIS 
(US Sales Only), PC Al11/MF AOl. File Number 
DE87701824. (CONF-8511274—Vol.1). 


From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

A process using one extraction agent with polyethylene 
glycol and selective re-extraction of individual elements is used for 
extraction separation of '°’Cs, Sr, rare earth isotopes and Pd 
from high-level waste solutions. Dicarbollyl cobaltate was used as 
the extraction agent. The suggested procedure is already being 
tested on an extraction line with a hot solution. The extraction of 
Pd has so far not been successfully resolved. Briefly described is 
the mathematical model which allows to calculate the distribution 
of elements in macroquantities and in mixtures for extraction sys- 
tems with dissociation in the organic phase. (Z.M.). 


28388 (INIS-mf—10841, pp 90-102) Method of determin- 
ing waste solution components. Krtil, J.; Kuvik, V.; Selucky, 
P.; Lengyel, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez, 
Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
PC Al1/MF AOl. File Number DE87701824. (CONF- 
8511274—Vol.1). 


From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

The methods are described for determining the componenis 
of waste solutions of laundry waters. An extraction spectrophoto- 
metric method was tested and modified for the determination of 
surfactants. The method is based on their reaction with methylene 
blue and extraction of the resulting ion associate into chloroform. 
Determination of soaps is based on the reaction of methylene blue 
with fatty acids in an alkaline medium, extraction of the resulting 
associate into chloroform and measurement of its absorbance. Phos- 
phorus is determined by spectrophotometry using the production of 
vanadomolybdophosphoric acid. Prior to determination, polymer 
phosphates used in detergents must be converted into simple phos- 
phates by hydrolysis in an acid medium. Non-ionogen surfactants of 
the ethylene oxide type are determined using a radiometric method 
based on the extraction of the ion associate non-ionogen surfactant/ 
133Ba/dicarbollide into nitrobenzene. The activity of ‘*Ba in the 
organic phase is in direct proportion to the concentration of non- 
ionogen surfactant in the sample. Calibration curves for determin- 
ing certain components are presented. (Z.M.). 


28389 (INIS-mf—10841, pp 103-112) Bituminization of 
low- and intermediate-level radioactive concentrates. Breza, 
M.; Krejci, F.; Timulak, J.; Tibensky, L. (Vyskumny Ustav 
Jadrovy ch Elektrarni, Jaslovske Bohunice, Czechoslovakia). 
1985. “in Slovak). NTIS (US Sales Only), PC All/MF 
A01. File Number DE87701824. (CONF-8511274—Vol. 1). 
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From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

: The results and experiences are summed up from the re- 
search and development of the technology of bituminization of 
low- and intermediate-level radioactive concentrates generated in 
the operation of nuclear power plants with WWER-440 reactors. 
The experiments took place on a pilot plant bituminization line with 
various model solutions at an evaporator capacity of 70, 100 and 
140 litres per hour. The composition of the solutions changed in de- 
pendence on the knowledge of the composition of actual concen- 
trates in the V-1 nuclear power plant at Jaslovske Bohunice. The 
following factors were studied in the concentrate: the effect of its 
pH, its borate content and content of metal carbonates, the content 
of organic acid salts, the content of detergents, etc., on the process 
of bituminization. Physico-chemical conditions are described under 
which the operation of the evaporator was fail-safe and filling of 
the bituminization product with salts homogeneous. A low water 
content of up to 1% was achieved. The properties of the bitumini- 
zation product were negatively affected by a high level of heavy 
metal oxides, surfactants, oxalates and citrates. In order to improve 
the properties of the product it will be necessary to replace bitumen 
emulsion Silembit-60 used as reinforcement matrix, by a different 
type of bitumen. (Z.M.). 


28390 (INIS-mf—10841, pp 113-118) Solidification of 
liquid radioactive concentrates by fixation with cement. 
Pekar, A.; Breza, M.; Timulak, J.; Krajc, T. (Wyskumny 
Ustav Jadrovych Elektrarni, Jaslovske Bohunice, Czecho- 
(US Sales Only), PC 
(CONF- 


slovakia). 1985. (In Slovak). NTIS 
All/MF A0Ol. File Number DE87701824. 
8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

In testing the technology of liquid radioactive wastes cemen- 
tation, the effect was mainly studied of the content of boric acid 
and its salts on cement solidification, the effect of additives on radi- 
onuclide leachability and the effect of the salt content on the ce- 
mentation product. On the basis of experimental work carried out 
on laboratory scale with model samples and samples of radioactive 
concentrate from the V-1 nuclear power plant, the following suita- 
ble composition of the cementation mixture was determined: 40% 
Portland cement, 40% zeolite containing material and 20% power 
plant ash. The most suitable ratio of liquid radioactive wastes and 
the cementation mixture is 0.5. As long as in such case the salt con- 
tent of the concentrate ranges between 20 and 25%, the cementa- 
tion product will have a maximum salt content of 10% and a lea- 
chability of the order of 10~* to 10-* g/cm? per day with a me- 
chanical strength allowing safe handling. It was also found that the 
quality processing of the cement paste with degassing, e.g., by vi- 
bration, is more effective for the production of a pore-free cementa- 
tion product than the application of various additives which are 
supposed to eliminate pore formation. (Z.M.). 


28391 (INIS-mf—10841, pp 119-126) Solidification of 
saturated radioactive organic ion exchangers and of ash from 
incineration plant. Timulak, J.; Krejci, F.; Pekar, A.; Gulis, 
G.; Breza, M. (Vyskumny Ustav Jadrovych Elektrarni, Jas- 
lovske Bohunice, Czechoslovakia). 1985. (In Slovak). NTIS 
(US Sales Only), PC All/MF AOl. File Number 
DE87701824. (CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

The study of bituminization of saturated radioactive organic 
ion exchangers was centred on finding the effect of the water con- 
tent of ion exchangers on the process of solidification and on the 
water content of bituminization products, the optimization of tem- 
perature conditions in the process of bituminization, on seeking a 
suitable bitumen, on testing the radiation and thermal stability of 
the bituminization product, on finding its properties as well as the 
effects of nuclear radiation on these properties. Ion exchangers of 
Czechoslovak and Soviet make were used in all experiments. It was 
found that solidified ion exchangers must have a maximum moisture 
of 10%, and the temperature during solidification must not exceed 
130 degC. The negative effect of boric acid on cement solidification 
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may be removed by neutralization of esterification of this acid fol- 
lowing its release from the ion exchangers by hydrochloric acid. 
Some other results of the experiments are tabulated. The obtained 
results describe the behaviour of the product only during a brief 
period of time as compared with the long time of long-term dispos- 
al. It will therefore be necessary to devote attention to finding the 
characteristics of long-term behaviour of products during disposal. 
(Z.M.). 


28392 (INIS-mf—10841, pp 127-130) Technical and eco- 
nomic assessment of procedures currently being developed for 
radioactive wastes solidification. Breza, M.; Hladky, E.; Ti- 
mulak, J.; Tibensky, L. (Vyskumny Ustav Jadrovych Elek- 
trarni, Jaslovske Bohunice, Czechoslovakia). 1985. (In 
Slovak). NTIS (US Sales Only), PC Al1l/MF AOl1. File 
Number DE87701824. (CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

A preliminary technical and economic evaluation was made 
of bituminization and cementation products produced in the solidifi- 
cation of radioactive concentrates and saturated organic ion ex- 
changers from the annual production of two units of a WWER-440 
nuclear power plant. For bituminization, input data were provided 
by laboratory and pilot plant research and by tests of the technolo- 
gy on radioactive concentrates from the V-1 power plant. Input 
data for cementation were only based on own laboratory experi- 
ments and were therefore completed with data from the literature. 
The comparison shows that there is no significant difference in the 
overall properties of products. Bituminization has considerable ad- 
vantages in transportation and disposal costs thanks to the substan- 
tially lower volume of the end product. The evaluation did not, 
however, include such criteria as the radiation safety of personnel, 
environmental impact, the limitations of both technologies with 
regard to the physico-chemical composition of certain wastes, etc. 
(Z.M.). 


28393 (INIS-mf—10841, pp 131-141) Testing the experi- 
mental bituminization line with actual radioactive wastes from 
the nuclear power plant. Breza, M.; Timulak, J.; Pekar, A.; 
Krajc, T.; Krejci, F.; Tibensky, L.; Hladky, E.; Brzobohaty, 
J.; Zlamal, J.; Stuchlik, S. (Vyskumny Ustav Jadrovych 
Elektrarni, Jaslovske Bohunice, Czechoslovakia; Vyzkumny 
Ustav Chemickych Zarizeni, Brno, Czechoslovakia). 1985. 
(In Slovak). NTIS (US Sales Only), PC All/MF AO01. File 
Number DE87701824. (CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

The experimental bituminization line developed at the Re- 
search Institute of Chemical Equipment in Brno was tested at the 
nuclear power plant in Jaslovske Bohunice. In the first stage, tests 
were made with non-radioactive model concentrates. Briefly dis- 
cussed are some results of the tests. In the second stage, tests were 
performed with liquid radioactive wastes from the V-1 nuclear 
power plant. The first batch of wastes to the volume of 1600 1 was 
diluted with 1200 1 of water, the second batch of 1620 1 was diluted 
with 935 1 of water. The pH value was adjusted to roughly 11.0 by 
the addition of nitric acid to the amount of 40 1 and 35 1, respec- 
tively. The thus treated concentrate was fixed into bitumens using 
the Silembit EAS-60 bitumen emulsion. 10 steel drums were pro- 
duced each with a volume of 200 1 of bituminization product. The 
average exposure rate on the surface of the drums was 280 mR/h. 
5.4 GBq of activity was fixed in each drum. The suitability of the 
bituminization technology for fixing liquid radioactive wastes from 
nuclear power plants was proved in operating conditions. The op- 
eration of the bituminization line was stable throughout and the re- 
sulting product had a negligible water content, a very good homo- 
geneity of salts, an adequately high flash point and good rheologi- 
cal properties. With regard to the experimental nature of the equip- 
ment the total radiation situation during the experiment could be 
evaluated very positively. (Z.M.). 
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28394 (INIS-mf—10841, pp 142-149) Processing of con- 
centrated radioactive wastes into cement and bitumens follow- 
ing calcination. Napravnik, J.; Sazavsky, P.; Ditl, P.; Prikryl, 
P. (Ustav Jaderneho Vyzkumu CSKAE, Rez, Czechoslova- 
kia; Ceske Vysoke Uceni Technicke, Prague, Czechoslova- 
kia; Kralovopolska Strojirna, Brno, Czechoslovakia). 1985. 
(In Czech). NTIS (US Sales Only), PC All/MF AO1. File 
Number DE87701824. (CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

A brief characteristic is presented of the most frequently 
used processes of solidification of liquid radioactive wastes, viz., bi- 
tuminization, cementation and their combination with calcination. 
The effect of individual parameters is assessed on the choice of the 
type of solidification process as is their importance in the actual 
process, in temporary storage, during transportation and under con- 
ditions of long-term storage. It has been found that a combination 
of the procedures could lead to a modular system of methods and 
equipment. This would allow to approach optimal solidification of 
wastes in the present period and to establish a research reserve for 
the development of more modern, economically advantageous and 
safer procedures. A rough estimate is made of the costs of the so- 
lidification of 1 m* of radioactive concentrate from the V-1 power 
plant at a production of 380 m*/year, this for the cementation-calci- 
nation and bituminization-calcination procedures. The said rough 
economic analysis only serves to identify the major operating com- 
ponents which have the greatest effect on the economic evaluation 
of the solidification procedures. (Z.M.). 


28395 (INIS-mf—10841, pp 150-165) Mobile calcination 
and cementation unit for solidification of concentrated radio- 
active wastes. Napravnik, J.; Sazavsky, P.; Skaba, V.; Skvar- 
enina, R.; Ditl, P. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez, Czechoslovakia; Ceske Vysoke Uceni Technicke, 
Prague, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC All/MF A0Ol. File Number DE87701824. 
(CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

obile experimental unit MESA-1 was developed and manu- 
factured for processing radioactive concentrates by direct cementa- 
tion. The unit is mainly designed for processing low-level liquid 
wastes from nuclear power plants and other nuclear installations, in 
which the level of radioactivity does not exceed 10° Bq/m', the 
salt content of liquid solutions does not exceed 500 kg/m® and the 
maximum amount of boric acid is 130 kg/m*. The equipment is 
built into three modules which may be assembled and dismantled in 
a short time and transported separately. The unit without the cal- 
ciner module was tested in non-radioactive mode and in operation 
with actual radioactive wastes from the V-1 nuclear power plant. 
The course and results of the tests are described in detail. All 
project design values were achieved, a total of 18 dm* model solu- 
tions were processed and 1 m* of actual wastes with a salt content 
of 450 kg/m*. The test showed that with regard to the radiation 
level reached it will be necessary in the process of calcination to 
increase the shielding of certain exposed points. The calciner 
module is being assembled for completion. (Z.M.). 


28396 (INIS-mf—10841, pp 166-192) Development of vit- 


rification procedure for radioactive wastes from nuclear 
power plants. Stejskal, J.; Vojtech, O.; Alexa, J.; Santarova, 
M.; Suessmilch, J. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC All/MF AOl. File Number DE87701824. 
(CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

The process was studied of vitrification of radioactive wastes 
from nuclear power plants in laboratory and pilot plant experi- 
ments. As against the vitrification of high-level wastes which is 
based on phosphoric acid as being the glass forming component, in 
the case of intermediate-level radioactive wastes, the phosphate 
system of glass was abandoned because the highly corrosive effect 
of phosphates complicated technical implementation, and attention 
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was devoted solely to silicate systems. Two variants have ensued 
from the development of the vitrification process. The first is a 
two-step process with previous removal of water by calcination 
when the calcinate is batched into the melting unit together with 
glass forming admixtures. The second variant is a one-step process 
when a thickened paste of wastes and glass forming admixtures is 
batched into the unit. Up to now, neither of the two variants com- 
pletely eliminates difficulties with the charging of the material into 
the furnace, the escape of ashes into the filtration part and the cor- 
rosion of the melting vessel. It is, however, possible to reduce these 
difficulties to minimum by a suitable choice of technological condi- 
tions of the process. Briefly described is the development of the 
equipment, mainly the melting furnace. Equipment with direct elec- 
tric heating is recommended. (Z.M.). 


28397 (INIS-mf—10841, pp 193-217) Processing of ra- 
dioactive wastes from long-term fuel store of A-1 nuclear 
power plant. Suessmilch, J.; Alexa, J.; Stejskal, J.; Vojtech, 
O.; Santarova, M.; Kepak, F. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez, Czechoslovakia). 1985. (In Czech). NTIS 
(US Sales Only), PC All/MF AOl. File Number 
DE87701824. (CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

A solidification system was designed for the very special 
composition of radioactive wastes of non-standard type generated 
in the A-1 nuclear power plant. The system was tested on laborato- 
ry scale and tests under pilot plant conditions have just started. The 
chemical composition of the intermediate-level wastes is not accu- 
rately known but in the routine fuel cycle of nuclear power plants 
it certainly does not occur. The designed system is based on vitrifi- 
cation, attention mainly being centred on the development of suita- 
ble glasses. A detailed presentation is made of the results of the de- 
velopment of lead glasses and glasses with a high titanium content. 
Tests were made with radioactive samples of wastes and with se- 
lected types of glass. An experimental melting facility was built 
which allows to process a model, i.e., non-radioactive, waste of the 
A-1 type to a scale of 1:1. Pilot plant experiments on the facility 
will be followed by the design and construction of a fully oper- 
ational facility. (Z.M.). 


28398 (INIS-mf—10841, pp 218-223) UJV line for re- 
search into radioactive wastes solidification. Neumann, L.; 
Feist, I.; Kepak, F.; Nachmilner, L.; Napravnik, J.; Novak, 
M.; Pecak, V.; Vojtech, O. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez, Czechoslovakia). 1985. (In Czech). NTIS 
(US Sales Only), PC All/MF AOl. File Number 
DE87701824. (CONF-8511274—Vol. 1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

An experimental line with a capacity of 0.01 m*/h was de- 
veloped and built for research of the solidification of liquid radioac- 
tive wastes at the Nuclear Research Institute. The line allows the 
research and pilot plant testing of processes based on vitrification 
but also on other procedures including calcination. It consists of a 
horizontal calciner, a resistance melting unit, a homogenization 
device for research into cementation of the calcinate, and equip- 
ment for the disposal of gaseous emissions. The facility is provided 
with a control console which allows remote control and the control 
of all basic operating parameters. The design of the line allows its 
eventual completion with other equipment. (Z.M.). 


28399 (INIS-mf—10841, pp 224-245) Removal of nitro- 
gen oxides, }°“RuQ, vapors and radioactive aerosols from the 
gas originating in radioactive wastes solidification. Kepak, F-.; 
Pecak, V.; Uher, E.; Kanka, J.; Koutova, S.; Matous, V. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez, Czechoslovakia). 
1985. (In Czech). NTIS (US Sales Only), PC Al1/MF AOl1. 
File Number DE87701824. (CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

Procedures and equipment for the disposal of nitrogen 
oxides, RuO, vapors and radioactive aerosols of *Sr, °7Cs, Co 
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and '5Sb contained in the gas generated in the solidification of 
high- and intermediate-level radioactive wastes were tested on 
models. Nitrogen oxides were disposed of by absorption and chemi- 
cal decomposition in various solutions of which the best results 
gave solutions of ammonium salts. Absorption in solutions, physical 
and chemical sorption on inorganic sorbents were tested for the dis- 
posal of RuQ,. Aerosols were disposed of by absorption in absorp- 
tion media with subsequent filtration. Of fibrous filter materials, 
Czechoslovak AEROS-2 and RA-2 filter papers were proven in the 
tests. Attention was also devoted to granular filter materials of 
which silica gel was chosen. On the basis of laboratory tests a 
multi-step treatment system was designed which consists of a con- 
denser, a nitrogen oxide absorber, a liquid aerosol separator, ab- 
sorption columns and aerosol filters. The whole system has been 
manufactured on pilot plant scale and the different parts are being 
produced. (Z.M.). 


28400 (INIS-mf—10841, pp 9-14) Importance of safe ra- 
dioactive waste disposal for the development of nuclear 
power. Molnar, L.; Malasek, E. (Ceskoslovenska Komise pro 
Atomovou Energii, Prague). 1985. (In Czech). NTIS (US 
Sales Only), PC All/MF AO1. File Number DE87701824. 
(CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

The Czechoslovak conception of radioactive waste disposal 
does not, with regard to the specific geographical conditions of the 
territory, consider the problem of processing and disposal of high- 
level radioactive wastes from spent fuel reprocessing. Under an 
inter-governmental agreement with the USSR, spent fuel will be 
transported for reprocessing to the USSR after temporary storage 
on Czechoslovak territory. Technological processes and equipment 
developed in Czechoslovakia or within CMEA will be used for 
processing, transportation and disposal of radioactive wastes from 
nuclear power plants. It is envisaged that wastes will be disposed of 
in underground concrete tanks in regional disposal sites at Duko- 
vany and Mochovece. A brief characteristic is presented of the six 
main research and development tasks which are either already 
under way or are being prepared. They include the problem of the 
decommissioning of the A-1 nuclear power plant whose first stage 
is planned for the years 1981 - 1987 and the second for 1988 - 1991. 
It is stated that the economic and technical parameters of present 
solutions of radioactive waste processing and disposal are rather 
low; the solutions are relatively simple and yet implementation is 
very slow. In this sense a more comprehensive approach will have 
to be taken in the future which will have to lead to a reduced quan- 
tity of wastes, increased efficiency of equipment, reduced costs and 


especially to increased safety of all operations with radioactive 
wastes. (Z.M.). 


28401 (JAERI-M—86-091) 3D-SEEP computer code 
user's manual, Kimura, H.; Muraoka, S. (Japan Atomic 
Energy Research Inst., Tokyo). Jun 1986. 56p. NTIS (US 
Sales Only), PC A04/MF AOI. File Number DE87701862. 

This report describes the 3D-SEEP computer code and pre- 
sents the direction to use the code effectively. 3D-SEEP calculates 
the saturated-unsaturated time dependent or steady state flow of 
groundwater in permeable geologic media for the safety evaluation 
of nuclear waste disposal. 3D-SEEP is based on the 3-dimensional 
Galerkin finite element method. This allows the modeling of com- 
plex geometrical shapes and complicated patterns of geologic 
media. The flow is modeled by single phase flow governed by 
Darcy's law, and the simplified double porosity model is introduced 
to consider fractured media. This code can handle non-uniform 
flow regions having irregular boundaries and arbitrary degree of 
local anisotropy. 


28402 (JAERI-M—86-095) Development of partial 
models of comprehensive safety assessment model for shallow 
land disposal of low level radioactive wastes. (1). Prediction 
code (LEACH) for radionuclide leaching from solidified waste 
form. Ohnuki, T.; Matsuzuru, H. (Japan Atomic Energy Re- 
search Inst., Tokyo). Jul 1986. 18p. (In Japanese). NTIS 


(US Sales Only), PC A02/MF AOl. File Number 
DE87701866. 
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Prediction code (LEACH) for radionuclide leaching from 
solidified waste forms has been developed to estimate the source 
term concernning shallow land disposal of the waste forms, as a 
part of the development of the partial model on an engineered _bar- 
rier which constitutes one of the major components of the compre- 
hensive safety assessment model. The system considered here con- 
sists of a finite cylinder source and semiinfinite leaching medium in 
which the cylinder is immersed. The resulting mass-transport equa- 
tion solved by a differential method under the three kinds of 
boundary conditions. This code gives a two dimensional redionu- 
clide concentration distribution within a waste form, a cumulative 
fraction leached out, and also a leaching rate as a function of time. 
The leaching fraction as a function of time predicted by the code is 
in excellent accordance with that calculated by the equation ob- 
tained by solving the mass-transport equation analytically. 


28403 (NAGRA-NTB—85-01-A) Exploratory borehole 
Boettstein: Investigation report. Supplement volume A. (Na- 
tionale Genossenschaft fuer die Lagerung Radioaktiver Ab- 
faelle (NAGRA), Baden (Switzerland)). Jun 1985. 79p. (In 
German). Nagra, CH-5401 Baden, Switzerland. 

This report contains the annexes 1.1-5.37 to the text volume 
of NAGRA NTB 85-01. 


28404 (NAGRA-NTB—85-01-B) Exploratory borehole 
Boettstein: investigation report. (Nationale Genossenschaft 
fuer die Lagerung Radioaktiver Abfaelle (NAGRA), Baden 
(Switzerland)). Jun 1985. 107p. (In German). Nagra, CH- 
5401 Baden, Switzerland. 

This report contains the annexes 6.1-9.3 to the text volume 
of NAGRA NTB 85-01. 


28405 (NAGRA-NTB—85-36) Ga migration through MX- 
80 bentonite. Pusch, R.; Ranhagen, L.; Nilsson, K. (Nation- 
ale Genossenschaft fuer die Lagerung Radioaktiver Abfaelle 
(NAGRA), Baden (Switzerland)). Jan 1985. 33p. Nagra, 
CH-5401 Baden, Switzerland. 

Highly compacted bentonite is known to let gas: ghrough at 
a very low rate but earlier invetigations have indicated the possible 
existence of a critical gas pressure at which the gas forms highly 
conductive passages through the clay. The present study was pri- 
marily aimed at testing the hypothesis of the critical pressure con- 
cept by measuring the gas pressure, and by trying to identify mi- 
crostructural evidence of how gas percolates clay. Eight tests were 
run with MxX-80 bentonite saturated with strongly brackish 
NAGRA water, the density of the water saturated bentonite rang- 
ing from 1.7 to somewhat more than 2.1 t/m*. In all the tests it was 
observed that gas break-through, manifested by largely increased 
conductivity, took place at a gas pressure of the same order of 
magnitude as the swelling pressure. One of the samples was ana- 
lysed with respect to the microstructure and it revealed the exist- 
ence of discrete gas-filled voids, some of which released gas when 
the trimmed clay specimen was placed into the embedding sub- 
stance used for the microstructural analysis. This confirms that gas 
percolates through a number of narrow passages that are formed 
when the gas pressure is sufficiently high. In soft and medium- 
dense bentonite the capillary retention is probably the major resist- 
ance to gas propagation, while in dense bentonite the penetrating 
gas has to make its way by displacing clay aggregates. In the latter 
case the critical gas pressure is therefore logically very high and 
close to the swelling pressure. 


28406 (ORNL/TM—9117) Preliminary data on rheologi- 
cal limits for grouts in the Transportable Grout Facility. Gil- 
liam, T.M.; McDaniel, E.W.; Dole, L.R.; West, G.A. (Oak 
Ridge National Lab., TN (USA)). Apr 1987. Contract 
AC05-840R21400. 32p. NTIS, PC A03/MF A01; 1; GPO 
Dep. File Number DE87008532. 

This report describes a method for establishing rheological 
limits for grouts that can be pumped in the Hanford Transportable 
Grout Facility (TGF). This method is based on two models that 
require determining two key parameters - gel strength and density. 
This work also presents rheological data on grouts prepared with 
simulated customer phosphate wastes (CPW) and double shell 
slurry (DSS) from the Hanford complex. These data can be used to 
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make preliminary estimates of operating rheological limits of the 
TFG grouts. The suggested design limits will include safety factors 
that will increase these limits significantly. 4 refs. 


28407 (PTB-SE—12) Amount of radioactive wastes in the 
Federal Republic of Germany - waste inquiry for the year 


1985. Brennecke, P.; Saiiimahan, J. (Physikalisch-Tech- 
nische Bundesanstalt, Braunschweig (Germany, F.R.). Abt. 
Sicherstellung und Endlagerung Radioaktiver Abfaelle). Sep 
1986. 43p. (In German). NTIS (US Sales Only), PC A03/ 
MF A01. File Number DE87751751. 

On December 31, 1985, about 61,400 waste packages were 
stored in intermediate storage facilities. The unconditioned radioac- 
tive wastes amounted to about 6 300 m/sup 3/. The volume of the 
conditioned radioactive wastes amounted to about 29,600 m/sup 3/. 
Thereof the waste from nuclear research establishments made up 
about 200 m/sup 3/, the waste from the operation of nuclear power 
plants about 9900 m/sup 3/ and-the waste from reprocessing of 
spent fuel elements about 5800 m/sup 3/. In addition the future 
amount of conditioned radioactive wastes with negligible heat gen- 
eration was prognosticated. Due to this forecast an amount of about 
227,600 m/sup 3/ of these wastes is expected in the year 2000. In 
1985 a capacity of about 88,700 m/sup 3/ for the intermediate stor- 
age of radioactive wastes was available in the Federal Republic of 
Germany. On December 31, 1985, this capacity was utilized by un- 
conditioned and conditioned radioactive wastes at an average of 
about 40%. It may be concluded from the data on the expected 
amount of radioactive wastes with negligible heat generation and 
on the utilization factor of the intermediate storage facilities that no 
bottlenecks are to be assumed up to the planned operation of the 
Konrad repository. 


28408 (RFP—3999) Support process systems develop- 
ment, March 1985 through February 1986. Hickle, G.L. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). 15 Sep 1986. Contract AC04-76DP03533. 29p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE87005787. 

Progress is reported in each of these areas: beryllium elec- 
trorefining technology development; development of an Advanced 
Size Reduction Facility; development of a Direct Cementation 
process to immobilize the output of the existing dried hydroxide 
precipitation process; implementation of an Organic and Sludge Im- 
mobilization System to solidify transuranic waste organic liquids 
and sludges from the aqueous waste processing facility; nitrate salt 
immobilization; plutonium recovery; a salt treatment process to oxi- 


dize calcium metal contained in the Direct Oxide Reduction waste © 


salt; fluidized bed incinerator startup; TRU Waste Sampling Pro- 
gram; reduction of waste generation; and HEPA filter immobiliza- 
tion and characterization. (LEW) 


28409 (RHO-RE-ST—30-ADD-P) Engineering support 
data update for the Hanford Defense Waste: Environmental 
Impact Statement. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations). Feb 1987. Con- 
tract AC06-77RL01030. 35p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87008852. 

This document provides updated engineering support data 
for development of an environmental impact statement for Hanford 
defense, high-level, transuranic, and tank wastes. This document 
should be used in conjunction with the original engineering support 
data entitled Hanford Defense Waste Disposal Alternatives: Engi- 
neering Support Data for the Hanford Defense Waste - Environ- 
mental Impact Statement. The updated data are intended to reflect 
data and information gathered since 1983, and are current to Janu- 
ary 1987. Updated data include inventories, site descriptions, engi- 
neering methodologies for retrieval of single-shell tank waste, and 
facilities descriptions and costs. Errata for the original engineering 
data is also included as an appendix. 9 refs., 3 figs., 9 tabs. 


28410 (RHO-WM-EV—17-P) Costs and impacts of re- 
trieval and processing of wastes from selected single-shell 
tanks. Kupfer, M.J. (Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations). Mar 
1987. Contract AC06-77RL01030. 38p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87008850. 
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This report determines the costs of retrieval and processing 
of wastes from selected Hanford Site underground single-shell tanks 
and the impacts of retrieval on waste pretreatment operations, 
grout, and glass production. Retrieval options were chosen based 
on projected transuranic element inventory and transuranic element 
concentration in wastes in single-shell tanks. Retrieval options 
range from as few as one single-shell tank to as many as 116 tanks. 
Waste is assumed to be removed from single-shell tanks using me- 
chanical retrieval equipment. The feed pretreatment steps include 
dissolution of the salt cake and separation of the sludge and dis- 
solved salt cake by centrifugation. The sludge is washed with water 
to assure dissolution of soluble salts. Organic complexants are de- 
stroyed in waste from certain single-shell tanks by ozonization of 
the dissolved salt cake. The dissolved salt cake is converted to a 
cementitious grout form for near-surface disposal in concrete 
vaults. The washed sludge is converted to borosilicate glass for dis- 
posal in a deep geologic repository. 3 refs., 1 fig., 9 tabs. 


28411 (SAND—82-1896J) Thermal conductivity of tuff: 
The effects of composition, porosity, bedding-plane orienta- 
tion, water content, and a joint. Moss, M.; Koski, J.A.; 
Lappin, A.R. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1983. Contract AC04-76DP00789. 7p. (CONF- 
830301—22). NTIS, PC A02. File Number DE87008369. 

From ASME-JSME thermal engineering joint conference; 
Honolulu, HI, USA (20 Mar 1983). 

This study deals with the effects of composition, porosity, 
bedding-plane orientation, water content, and a joint on the thermal 
conductivity of tuff from tie Nevada Test Site, one medium being 
considered for nuclear waste burial. Over the temperature range of 
309-423 K, the thermal conductivity of dehydrated, 20% porous, 
welded, devitrified tuff (Grouse Canyon Member, Belted Range 
tuff, G-tunnel), as measured by a linear heat-flow technique with a 
Dynatech comparator, increased from approximately 1.20 to 1.26 
W(m.K) on average, with only a small difference in temperature 
dependence of conductivity between samples in which heat fluxes 
were parallel and perpendicular to bedding. The same samples infil- 
trated with water to approximately 70% of pore volume displayed 
a 31% to 35% increase in conductivity at 309 K, on average. The 
thermal resistance of two additional samples from G-tunnel, each 
12.7 mm long, placed together to simulate a planar joint, was 
within one percent of the sum of the resistances of the pieces meas- 
ured separately from 300 to 373 K. This artificial joint displayed 
the same, essentially zero, resistance under uniaxial pressures of 0.4 
to 6.9 MPa (60 to 1000 psi) at 373 K. Several dehydrated samples 
of tuff from the exploratory hole USW-G1 (Yucca Mountain) were 
measured from 309 to 424 K to determine the effects of composi- 
tion, porosity, and temperature on conductivity. Their conductivity 
increased several percent over this temperature range. The devitri- 
fied tuff was more conductive than the zeolitic tuff at all tempera- 
tures, and conductivity declined with increasing porosity in all 
cases. Full water saturation produced approximately a 45% increase 
in conductivity in the devitrified tuff, and a 54 to 80% increase in 
the zeolitic at 310 K. 


28412 (SAND—86-2224C) Numerical simulation of drift 
response in rock salt resulting from the emplacement of RH- 
TRU [Remote Handled TRansUranic] waste in an array of 
horizontal long boreholes in a separate panel at the WIPP 
[Waste Isolation Pilot Plant]. Argueello, J.G.; Beraun, R. 
(Sandia National Labs., Albuquerque, NM (USA)). 1987. 
Contract AC04-76DP00789. 9p. (CONF-870625—10). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87008517. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

A series of thermal/structural analyses were performed to 
assess the feasibility of the Horizontal Long Borehole Concept for 
the emplacement of Remote Handled Transuranic waste at the 
Waste Isolation Pilot Plant. Results from the study indicate a strong 
sensitivity to power output per canister and to borehole spacing. 
This suggests that the feasibility of implementing the concept at the 
site will be highly dependent on the maximum power output per 
canister and on the spacing at which the boreholes containing these 
canisters might be placed. 8 refs., 6 figs. 
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28413 (SAND—86-2317C) A proposed method for pre- 
dicting rock-mass deformability using a compliant joint 
model, (Sandia National Labs., Albuquerque, NM (USA)). 
1987. Contract AC04-76DP00789. 12p. (CONF-870625—8). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87007852. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

A method to predict the stress-strain response of a fractured 
rock mass is presented. The method involves using a finite element 
model as a numerical testing apparatus such that variations in rock- 
mass deformability properties can be calculated as a function of 
load level and direction. Results for the particular tuff unit studied 
suggest that the stress-strain behavior of the unit is anisotropic and 
stress-dependent. 11 refs., 8 figs. 


28414 (SAND—86-2380C) Pr results of the 
three-dimensional modeling of the WIPP [Waste Isolation 
Pilot Plant] Room D excavation sequence. Argueelio, J.G.; 
Munson, D.E.; Preece, D.S. (Sandia National Labs., Albu- 
querque, NM (USA)). 1987. Contract AC04-76DP00789. 
10p. (CONF-870625—2). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87007027. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

A three-dimensional finite element analysis of the creep de- 
formations occurring during excavation of a room in salt is present- 
ed. Comparisons with in situ data show that the qualitative re- 
sponse of the excavation process can be captured with current com- 
putational tools. Results of the analysis further suggest that due to 
the very small influence introduced by the mining process, the cur- 
rent practice of modeling drift response with two-dimensional 
models, assuming instantaneous excavation, is appropriate. 7 refs., 
10 figs. 


28415 (SAND—86-2389C) Analysis of drift convergence 
phenomena from G-Tunnel welded tuff mining evaluations. 
Zimmerman, R.M.; Bellman, R.A. Jr.; Mann, K.L. (Sandia 
National Labs., Albuquerque, NM (USA); Science Applica- 
tions International Corp., Las Vegas, NV (USA)). 1987. 
Contract AC04-76DP00789. 18p. (CONF-870625—11). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87008652. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

This paper discusses the results of vertical and horizontal 
drift convergence measurements taken during the mining of a re- 
spository-sized drift in welded tuff in G-Tunnel on the Nevada Test 
Site. Results are quantified in terms of drift convergence magni- 
tudes and rates that relate to drift stability. 10 refs., 4 figs. 


28416 (SAND—86-2397C) Pseudostrain representation of 
multipass excavations in salt. Munson, D.E.; Torres, T.M.; 
Jones, R.L. (Sandia National Labs., Albu uerque, NM 
(USA); Tech. Reps., Inc., Albuquerque, NM (USA)). 1987. 
Contract AC04-76DP00789. llp. (CONF-870625—S). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87006928. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

Historically, creep closure of excavations in salt have been 
framed in terms of displacements. However, it appears possible be- 
cause of the relatively homogeneous nature of salt to introduce a 
pseudostrain representation, which calls attention to the fact that 
the displacements are related directly to the strains in the material 
around the opening. Application of this representation to extensive 
early-time closure data illustrates the nature of salt response. This 
paper presents a description of the experimenial rooms and explains 
how early-time mining sequence data were obtained during the 
multipass excavation. Representative mining sequence displacement 
data for various size openings are compared and analyzed in terms 
of pseudostrains. In addition, numerical calculations with a simple 
back-fitted model of creep are presented. Implications of the results 
are discussed in the conclusions. 8 refs., 8 figs. 


ERA-12/14 / 3936 


28417 (SAND—86-2431C) Development of diamond- 
tipped chain saws for slot cutting in welded tuff. Zimmerman, 
R.M.; Finley, R.E.; Schuch, R.L.; Dodds, D.J. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); North Pacific Re- 
search, Portland, OR (USA)). 1987. Contract AC04- 
76DP00789. 13p. (CONF-870625—12). NTIS, PC A02/MF 
AO0l1; 1; GPO Dep. File Number DE87008522. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

. This paper describes the development and performance eval- 
uations of two chain saws, one with a 1.1-m bar and the other with 
a 2.1-m bar, that were used to cut thin (less than 15 mm) planar 
slots in a jointed, welded tuff in G-Tunnel on the Nevada Test Site 
as part of the Nevada Nuclear Waste Storage Investigations 
Project. 6 refs., 3 figs., 2 tabs. 


28418 (SAND—86-2716) The integrated in situ testing 
program for the Waste Isolation Pilot Plant (WIPP). Mata- 
lucci, R.V. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1987. Contract AC04-76DP00789. 21p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87008077. 

The US Department of Energy (DOE) is developing the 
Waste Isolation Pilot Plant (WIPP) Project in southeastern New 
Mexico as a research and development (R and D) facility for exam- 
ining the response of bedded (layered) salt to the emplacement of 
radioactive wastes generated from defense programs. The WIPP 
Experimental Program consists of a technology development pro- 
gram, including laboratory testing and theoretical analysis activities, 
and an in situ testing program that is being done 659 m under- 
ground at the project site. This experimental program addresses 
three major technical areas that concern (1) thermal/structural 
interactions, (2) plugging and sealing, and (3) waste package per- 
formance. To ensure that the technical issues involved in these 
areas are investigated with appropriate emphasis and timing, an in 
situ testing plan was developed to integrate the many activities and 
tasks associated with the technical issues of waste disposal. 5 refs., 4 
figs. 


28419 (SAND—86-7021C) Preliminary preclosure safety 
analysis for a prospective Yucca Mountain repository. Jar- 
dine, L.J.; Ma, C.W.; Sit, R.C.; Donahue, R.J. (Bechtel Na- 
tional, Inc., San Francisco, CA (USA). Advanced Technol- 
ogy Div.). 1987. Contract AC04-76DP00789. 26p. (CONF- 
870306—44). NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File 
Number DE87007860. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

7 A quantitative probabilistic safety assessment was performed 
for the reference conceptual repository design being used as the 
basis for the development of the Yucca Mountain Site Characteriza- 
tion Plan. A new methodology to quantify radioactive source terms 
for the air pathways was also developed and applied in the assess- 
ment. The assessment identified 21 potential initiating internal and 
external events applicable to the prospective site for which 149 po- 
tential accident scenarios were defined with event tree analyses. Of 
these accident scenarios, 13 occurred with probabilities ranging be- 
tween 10~* to 10-® per year and with estimated offsite 50-year dose 
commitment consequences ranging from 110 to 1,100 mrem, respec- 
tively. These 13 reference accident scenarios represent the most 
severe consequences identified that the operation of a repository 
could initiate. The remaining scenarios had either probabilities of 
occurrence of less than 5 x 10~® per year or offsite dose conse- 
quences of less than 50 mrem. 20 refs., 1 fig., 1 tab. 


28420 (USGS-OFR—83-588) A seismic study of Yucca 
Mountain and vicinity, Southern Nevada: Data report and 
preliminary results. Hoffman, L.R.; Mooney, W.D. (Geolog- 
ical Survey, Pasadena, CA (USA); Geological Survey, 
Menlo Park, CA (USA). 1984. Contract AI08-78ET44802. 
57p. USGS Open File Service, Box 25425, Denver Federal 
Center, Denver, CO 80225; GPO Dep. File Number 
T187008468. 

From 1980 to 1982, the US Geological survey conducted 
seismic refraction studies at the Nevada Test Site to aid in an inves- 
tigation of the regional crustal structure at a possible nuclear waste 
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repository site near Yucca Mountain. Two regionally distributed 
deployments and one north-south deployment recorded nuclear 
events. First arrival times from these deployments were plotted on 
a location map and contoured to determine traveltime delays. The 
results indicate delays as large as 0.5 s in the Yucca Mountain and 
Crater Flat areas relative to the Jackass Flats area. A fourth east- 
west deployment recorded a chemical explosion and was interpret- 
ed using a two-dimensional computer raytracing technique. Delays 
as high as 0.7 s were observed over Crater Flat and Yucca Moun- 
tain. The crustal model derived from this profile indicates that Pale- 
ozoic rocks, which outcrop to the east at Skull Mountain and the 
Calico Hills, and to the west at Bare Mountain, lie at a minimum 
depth of 3 km beneath part of Yucca Mountain. These results con- 
firm earlier estimates based on the modeling of detailed gravity 
data. A mid-crustal boundary at 15 +- 2 km beneath Yucca Moun- 
tain is evidenced by a prominent reflection recorded beyond 43 km 
range at 1.5 s reduced time. Other mid-crustal boundaries have 
been identified at 24 and 30 km and the total crustal thickness is 35 
km. 8 refs., 11 figs., 1 tab. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 28409, 28705, 29231, 29232, 29233, 29234, 
29300, 29334 


28421 (RHO-HS-SR—86-2-4QGAS-P) Radioactivity in 

gaseous waste discharged from the separations facilities 
Sone 1986. Aldrich, R.C.; Voigt, L.J. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford 
erations). 2 Mar 1987. Contract AC06-77RL01030. 6p. 
NTIS, PC A04/MF A0Ol1; 1; GPO Dep. File Number 
DE87008016. 

This document is issued annually and summarizes the gase- 
ous radioactive waste discharged from Rockwell Hanford Oper- 
ations (Rockwell) facilities. Data for gross alpha and gross beta gas- 
eous discharges, as well as certain specific radionuclide analyses 
data, are presented. Emission data are not included for gaseous dis- 
charges of other Hanford contractors in the 200 Areas. 


28422 (RHO-HS-SR—86-3-4QLIQ-P) Radioactive liquid 
wastes discharged to ground in the 200 Areas during 1986. 
Aldrich, R.C. (Rockwell International esr Richland, WA 
(USA). Rockwell Hanford Operations). 4 Mar 1987. Con- 
tract AC06-77RL01030. 85p. NTIS, PC A05/MF AOl; 1; 
GPO Dep. File Number DE87008015. 

This document is issued annually and summarizes the liquid 
radioactive wastes discharged from Rockwell Hanford Operations 
(Rockwell) facilities. Data for gross alpha and gross beta liquid dis- 
charges, as well as specific radionuclide analyses data, are present- 
ed. 


0550 Safeguards, Inspection, And Accountability 


28423 (INIS-mf—10879) 1. Report: 1 July 1982 - 31 De- 
cember 1983. (Council for Nuclear Safety, Pretoria (South 
Africa)). 1984. 8p. (in Afrikaans). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87702016. 

The Council for Nuclear Safety is required to make recom- 
mendations to the Atomic Energy Corporation concerning nuclear 
licences, the condition of such licences and related matters. It is 
also required to give advise on matters pertaining to health and 
safety in connection with nuclear installations and activities involv- 
ing nuclear hazard material or any other matter which is referred 
to it for advice. During 1982 the Council recommended that the li- 
cence for the handling transport and storage on site of nuclear fuel 
for Unit 1 of the Koeberg reactor be varied to include new nuclear 
fuel for Unit 2. In October 1983 a licence was issued to permit fuel 
loading of the Unit 1 reactor. 


28424 (INIS-mf—10881) 3. Report: 1 January 1985 - 31 
December 1985. (Council for Nuclear Safety, Pretoria 
(South Africa)). 1986. 18p. (in Afrikaans). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87702017. 

The commissioning of Unit 2 of the Koeberg nuclear power 
station and the problems with ferritic inclusions in stainless steel 
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elbows which led to the shutdown of Koeberg’s Unit 1 for some 
months were one of the major concerns during 1985. The investiga- 
tion involved discussions with officials of ESCOM as well as the 
contractor. Several matters concerning the Koeberg nuclear power 
station have been the subject of continuing discussion. The Atomic 
Energy Corporation has referred its proposals for the construction 
and operation of a semi-commercial enrichment plant to the Coun- 
cil for recommendations. 


28425 (NUREG—1280) Standard format and content ac- 
ceptance criteria for the material control and accounting (MC 
and A) reform amendment: 10 CFR Part 74, Subpart E. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Div. of Safeguards). Mar 1987. 100p. NTIS, PC A05/MF 
A01 - GPO. File Number T1I87900584. 

Revisions have been made to the material control and ac- 
counting requirements for NRC licensees authorized to possess and 
use a formula quantity or more of strategic special nuclear material. 
The revisions require timely monitoring of in-process inventory and 
discrete items in order to detect anomalies potentially indicative of 
material losses. Timely detection and enhanced loss localization ca- 
pabilities will be beneficial to alarm resolution and material recov- 
ery in the event of an actual loss. This document presents criteria 
that can be used by the license applicants and the license reviewers 
in the preparation and subsequent review of plans to be submitted 
in response to the the Reform Amendment. General performance 
objectives, system capabilities, process monitoring, item monitoring, 
alarm resolution, quality assurance, and accounting are addressed. 
43 refs. 


28426 (NUREG/CR—4695) Material control and ac- 
counting (MC and A) loss detection during transition periods 
and process upset conditions. Griffin, E.A.; Young, J.K.; 
Smith, B.W.; Brouns, R.J. (Pacific Northwest Lab., Rich- 
land, WA (USA); Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Safeguards). Mar 1987. Contract 
AC06-76RL01830.. 59p. (PNL—5890). NTIS, PC A04/MF 
AOl - GPO. File Number T187007853. 

The Nuclear Regulatory Commission has developed regula- 
tions that will require licensees to perform tests to detect significant 
losses of strategic nuclear material on a timely basis and to resolve 
any anomalies resulting from such tests. The ability to achieve 
timely detection of anomalies and to identify their source has been 
demonstrated for processes operating at equilibrium. However, the 
conditions that exist during transition periods, i.e., at startup, shut- 
down, and during process upsets, will likely impact a facility's abili- 
ty to achieve the same level of loss detection sensitivity and alarm 
resolution. This report discusses the types of data available, loss 
tests, and steps that can be used in developing models of the transi- 
tion periods. Modeling of the transition includes defining the transi- 
tion periods, what to include in the model, methods of establishing 
alarm thresholds for abrupt loss tests, response to process upsets, 
and the impact of process upsets on recurring loss tests. 23 refs., 6 
figs., 6 tabs. 


0560 Legislation And Regulations 


REFER ALSO TO CITATION(S) 28425 
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28427 (INIS-mf—10814) Enrichment and isotope separa- 
tion of tritium between hydrogen and liquid water in trikle 
bed reactor. Boumahraz, L. (Haut Commissariat a la Re- 
cherche, Algiers (Algeria). Centre d'Etudes Nucleaires et 
Solaires). Sep 1986. 84p. (In French). NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE87701990. 

The tritium produced by ternary fission within pent fuel will 
be in most part as HTO form in aqueous effluents of the reprocess- 
ing plant. Its decharge to the environment will prove detrimental 
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and studies have been undertaken to develop techniques to confine 
it and process it. For confining tritium in small volumes of aqueous 
effluents, a special study has been achieved using the ELEX proc- 
ess which should be adapted for use in the design of reprocessing 
plant. This process is a combination of water electrolysis and triti- 
um exchange between hydrogen and liquid water in contre - cou- 
rant trikle bed reactor in presence of platined hydrophobic catalyst. 
Experiments carried out have enabled : demonstration of the effec- 
tiveness of platined hydrophobic catalyst in isotope exchange and 
separation reaction of tritium between hydrogen and liquid water. 
Development of a pretreatment method of aqueous effluents that 
have to be detriliated to eliminate impurities which would be detri- 
mental to the ELEX process system by accumulating in the electro- 
lyser and being absorbed in the exchange column. To check hydro- 
dynamical functionment for contre-courant flow system water-hy- 
drogen in trikle bed reactor. 


0702 Radiation Sources 


REFER ALSO TO CITATION(S) 28768, 28945, 29020, 29397, 29737 


28428 (CONF-870430—3) Fabrication of 50-mg *?Cf 
neutron sources for the FDA [Food and Drug Administration] 
activation analysis facility. Bigelow, J.E.; Cagle, E.B.; 
Knauer, J.B. (Oak Ridge National Lab., TN (USA)). 1987. 
Contract AC05-840R21400. 27p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE87007667. 
From International conference on methods and applications 
of ——— ical chemistry; Kona, HI, USA CPD r 1987). 
ransuranium Processing Plant (TP B) at ORNL has 
been cate by the Food and Drug Administration (FDA) to 
furnish 200 mg of ***Cf for use in their new activation analysis fa- 
cility. This paper discusses the procedure to be employed in fabri- 
cating the californium into four neutron sources, each containing a 
nominal 50-mg of *Cf. The ORNL Model LSD (Large, Stainless 
steel, Doubly encapsulated) neutron source consists of a 6.33-mm- 
diam aluminum pellet doubly encapsulated in Type 304L stainless 


steel. The pellet is comprised of an aluminum tube holding 
Cf202SO, microspheres confined by pressed aluminum powder. 
The microspheres are prepared in a separate vessel and then trans- 
ferred into the specially designed aluminum tube prior to pressing. 


28429 (INIS-BR—602) Measurement of the drainage ve- 
locity of gaseous phase in fluidized bed using radioactive 
tracer. Santos, V.A. dos; Dantas, C.C.; Castagnet, A.C.G. 
(Comissao Nacional de Energia Nuclear de Brasil, Rio de 
Janeiro; Pernambuco Univ., Recife (Brazil). Dept. de Ener- 
gia Nuclear; Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo (Brazil)). 1985. 9p. (in Portuguese). (CONF- 
8510432—1). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE87701985. 

From 6. seminar on instrumentation; Rio de Janeiro, Brazil 
(21 Oct 1985). 

A procedure for precise measurements of the velocity of gas 
phase in circulating fluidized bed is presented. The scheme of the 
experimental arrangement including the injection system for gase- 
ous is given. The transit time technique was utilized by means of a 
graphic determination on a data set provided by the radiotracer de- 
tection system. Four successive measurements were carried out and 
curve of concentration versus time is presented. The technique for 
production of the gaseous radiotracer is also described. 


28430 (INIS-mf—10840, pp 38-48) Technical and eco- 
nomic principles of radionuclide sources design and applica- 
tions. Santar, I. 1985. (In Czech). NTIS (US Sales Only), 
PC A08/MF AOl. File Number DE87701823. (CONF- 
8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The characteristics are given of gamma sources as well as 
practical criteria for selecting radionuclides for use in operation. In 
industrial practice the Co radionuclide is almost exclusively used 
and '°7Cs has been tried in operation. The technology is described 
of irradiation and the types of losses reducing the coefficient of 
energy availability. The design is discussed of irradiation plants 
with regard to personnel protection against radiation transmitted 
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into neighbouring rooms and against uncontrolled exposure during 
operation. Current world trends are indicated of the industrial uses 
of gamma radiation and their economic aspects. (J.C.). 


28431 (INIS-mf—10840, pp 7-18) Current trends in radi- 
ation technologies. Prasil, Z. (Ustav pro Vyzkum, Vyrobu a 
Vyuziti Radioisotopu, Prague, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE87701823. (CONF-8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The latest trends are described in the use of radiation tech- 
nologies in the national economy. Attention is focused on large ra- 
dionuclide sources of gamma radiation (Co, 1°7Cs) and electron 
and ion accelerators. Radiation technologies are used in engineer- 
ing, the building industry, the power industry and especially in var- 
ious branches of the chemical industry. They are also used in health 
care, environmental control and the preservation of cultural ob- 
jects. (J.C.). 


28432 (INIS-mf—10840, pp 19-22) Basic concepts of ra- 
diation technologies, Santar, I. 1985. (In Czech). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE87701823. 
(CONF-8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The concepts are explained of radiation technology, ionizing 
radiation, source of ionizing radiation, dose, radioactivity, transmis- 
sion, coefficient of energy utilization, etc. The advantages of initi- 
ation of chemical reactions by ionizing radiation are summed up. 
The procedure is designed of the development of an economical ra- 
diation technology and its individual stages are defined. (J.C.). 


28433 (INIS-mf—10840, pp 122-125) Radiation technol- 
ogies and the environment. Vacek, K.; Pastuszek, F. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez, Czechoslovakia; Vodni 
Zdroje, Prague, Czechoslovakia). 1985. (In Czech). NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
DE87701823. (CONF-8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The possibility is discussed of the use of radiation technol- 
ogies for limiting the effects of noxious substances generated by 
human activity. The use of gamma sources (Co) is described for 
eradicating Thiobacillus ferroxidans and Gallionella in ground 
waters - the said microorganisms cause the oxidation of Fe - 
>Fe* and Mn**->Mn“ which leads to the formation of insoluble 
oxides-hydroxides and to the depletion of the ground water re- 
source. Experience is described with the application of ionizing ra- 
diation in waste water treatment. The latest knowledge is discussed 
on the use of radiation for rendering gaseous emissions (S and N 
oxides) harmless. (J.C.). 


28434 (INIS-mf—10843, pp 31) Radiation field of 
gamma beam irradiation device. Musilek, L.; Mahelka, S. 
(Ceske Vysoke Uceni Technicke, Prague, Czechoslovakia; 
Vyvojovy Zavod Uranoveho Prumyslu, Zbraslav nad Vita- 
vou, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC A04/MF AOl. File Number DE87701826. 
(CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28435 (INIS-mf—10843, pp 39) Industrial radiation 
sources for technological applications. Pesek, M.; Prasil, Z.; 
Rerichova, M. (Ustav pro Vyzkum, Vyrobu a Vyuziti Ra- 
dioisotopu, Prague, Czechoslovakia). 1985. (In Czech). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 
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28436 (INIS-mf—10843, pp 52) Manufacture by 
UVVVR of '°7Cs sources for brachytherapy. Stopek, K.; Du- 
chacek, V.; Zakova, M. (Ustav pro Vyzkum, Vyrobu a 
Vyuziti Radioisotopu, Prague, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28437 (INIS-mf—10843) Applications of radionuclides 


and — radiation in national economy. Abstracts of 


papers and posters. Prasil, Z.; Rerichova, M. (eds.). (Ustav 

pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague 
(Czechoslovakia). 1985. 68p. (In Czech). (CONF-8506341— 
Absts.). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87701826. 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 

The proceedings contain 64 abstracts of papers presented at 
the conference - all were processed for INIS. 20 papers discussed 
the use of radioisotope tracers in a wide range of scientific and 
technical fields, 13 papers dealt with irradiation techniques, the ef- 
fects of radiation and the design of sources, 12 papers dealt with 
nuclear methods of chemical analysis, 10 papers dealt with radi- 
ation detectors and detection methods and 9 papers discussed radio- 
metric and radiographic applications of radioisotopes. (A.K.). 


28438 (INIS-mf—10843, pp 12) Measurement of ash con- 
tent of coal in tubs. Formanek, Z. (Vyzkumny Ustav pro 
Hnede Uhli, Most, Czechoslovakia). 1985. (In Czech). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28439 (INIS-mf— 10843, pp 36) Nondestructive column 
diagnostics. Pechlak, B.; Hladik, J.; Kalcev, I. (Ustav pro 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague, Czecho- 
slovakia; Spolana, Neratovice, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28440 (INIS-mf—10843, pp 38) Monitoring deposits of 
polyethylene powder in pneumatic haulage system by radiog- 
raphy. Pechlak, B.; Xuan, P.V. (Ustav ae Vyzkum, Vyrobu 
a Vyuziti Radioisotopu, Prague, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28441 (INIS-mf—10843, pp 50) Radiometric determina- 
tion of water content of snow. Spevak, I.; Xuan, P. (Ustav 
pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague, 
Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
PC A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). . 


28442 (INIS-mf— 10843, pp 60) Easy applications of ra- 
dionuclides in process control. Svandelik, J. (Vyvojovy 
Zavod Uranoveho Prumyslu, Kamenna, Czechoslovakia). 
1985. (In Czech). NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 
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28443 (INIS-mf—10843, pp 66) Systems of radiometric 
monitoring of material passability through cement factory fur- 
naces. Votava, P.; Castek, D. (Vyzkumny Ustav Stavebnich 
Hmot, Brno, Czechoslovakia). 1985. (In Czech). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE87701826. 
(CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28444 (INIS-mf—10843, pp 10) Applications of ionizing 
radiation in staining glass. Brozek, V.; Matusek, M.; Pesek, 
M.; Prasil, Z.; Rerichova, M.; Zahalka, J.; Kada, J.; Kon- 
ecna, O.; Fojtik, A. (Vysoka Skola Chemicko-Technolo- 
gicka, Prague, Czechoslovakia; Vyzkumny Ustav Skla a Bi- 
zuterie, Jablonec nad Nisou, Czechoslovakia; Ustav pro 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague, Czecho- 
slovakia; Sklo-Union OBAS, Teplice, Czechoslovakia; Sklo- 
Union SKLOTAS, Teplice, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28445 (INIS-mf—10843, pp 42) Current trends in radi- 
ation technologies. Prasil, Z.; Pesek, M.; Rerichova, M.; 
Schweiner, Z. (Ustav pro Vyzkum, Vyrobu a Vyuziti Ra- 
dioisotopu, Prague, Czechoslovakia; Ceskoslovenska 
Komise pro Atomovou Energii, Prague). 1985. (In Czech). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28446 (INIS-mf—10843, pp 61) Conception of in situ 
treatment of cultural objects with mobile irradiation device. 
Teply, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez, 
Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
PC A04/MF AOl1. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28447 (INIS-mf—10843, pp 5) Wear of 7203 ATB P4 
antifriction bearing. Bejcek, V. (Vysoke Uceni Technicke, 
Brno, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC A04/MF AOl. File Number DE87701826. 
(CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28448 (INIS-mf—10843, pp 9) Use of labelled abrasive 
in monitoring the quality of finish of semiconductor silicon. 
Brozek, V.; Moltas, K.; Zborilek, A. (Vysoka Skola Che- 
micko-Technologicka, Prague, Czechoslovakia; Ceske 
Vysoke Uceni Technicke, Prague, Czechoslovakia; CKD 
Praha, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC A04/MF AOl1. File Number DE87701826. 
(CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28449 (INIS-mf—10843, pp 19) Study of aggresive media 
penetration in plastics under bending stress. Joks, Z.; Krejci, 
M.; Svoboda, V. (Statni Vyzkumny Ustav Materialu, 
Prague, Czechoslovakia; CKD Praha, Czechoslovakia). 
1985. (In Czech). NTIS (US Sales Only), PC A04/MF A011. 
File Number DE87701826. (CONF-8506341—Absts.). 
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From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28450 (INIS-mf—10843, pp 20) Penetration of electro- 
plating bath components into polyvinyl chloride. Joks, Z.; 
Krejci, M.; Menclova, B.; Andrlova, M. (Statni Vyzkumny 
Ustav Materialu, Prague, Czechoslovakia; TST-Kovofinis, 
Ledec nad Sazavou, Czechoslovakia). 1985. (In Czech). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28451 (INIS-mf—10843, pp 24) Tests of wear of machine 
parts using radioactive tracers. Kosinova, M.; Frynta, Z.; 
Tendera, P. (Statni Vyzkumny Ustav Materialu, Prague, 
Czechoslovakia). 1985. (In-Czech). NTIS (US Sales Only), 
PC A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28452 (INIS-mf— 10843, pp 30) Measurement of ion mo- 
bility in electrolytes. Moltas, K. (Ceske Vysoke Uceni Tech- 
nicke, Prague, Czechoslovakia). 1985. (In Czech). NTIS 
S Sales Only), PC A04/MF AOl. File Number 
DE87701826. (CONF-8506341—Absts.). 
From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28453 (INIS-mf—10843, pp 35) Radiotracer techniques 
in industries. Pechlak, B. (Ustav pro Vyzkum, Vyrobu a 


Vyuziti Radioisotopu, Prague, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28454 (INIS-mf— 10843, pp 57) Application of radioiso- 
topes in studying washability of flooring surfaces. Smirous, F. 
(Vysoka Skola Chemicko-Technologicka, Prague, Czecho- 
slovakia). 1985. (In Czech). NTIS (US Sales Only), PC 
A04/MF A0Ol. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne-v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28455 (INIS-mf—10843, pp 62) Assessment of segrega- 
tion in the manufacture of feed mixes. Thyn, J.; Xuan, P. 
(Ustav pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, 
Prague, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC A04/MF AOl. File Number DE87701826. 
(CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28456 (INIS-mf—10843, pp 64) Evaluation of dynamic 
properties of Pyrotol unit using ‘*C, Tryzna, P.; Navara, M.; 
Thyn, J. (Vyzkumny Ustav pro Hnede Uhli, Most, Czecho- 
slovakia; Chyemicke Zavody CSSP -Petrochemie II, Lit- 
vinov, Czechoslovakia; Ustav pro Vyzkum, Vyrobu a Vyu- 
ziti Radioisotopu, Prague, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28457 (INIS-mf—10843, pp 40) Consultancy services of 
radiation technology department and irradiation services of 
UVVVR. Pesek, M.; Prasil, Z.; Rerichova, M.; Hospes, M.; 
Spevacek, V.; Simek, J. (Ustav pro Vyzkum, Vyrobu a 
Vyuziti Radioisotopu, Prague, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


0704 Economics 


REFER ALSO TO CITATION(S) 28430 


08 HYDROGEN 
0801 Production 
REFER ALSO TO CITATION(S) 28693 


28458 (JAERI-M—86-090) Basic characteristics of heat- 
exchanger type steam reformer heated by high temperature 
helium gas. 1. Analysis by simulation model, (1). Okuyama, 
K.; Izawa, N.; Shimomura, H. (Japan Atomic Energy Re- 
search Inst., Tokyo). Jun 1986. 4lp. (In Japanese). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87701861. 

A computer simulation model has been developed to analyze 
the basic characteristics of heat-exchanger type steam-methane re- 
former which is the key component to produce hydrogen using the 
nuclear process heat from high temperature gas cooled reactor. 
This model is based on the one-dimensional one taking account of 
heat transfer and reaction kinetics. This report describes the analyti- 
cal model, the solution procedure and the calculation results on gas 
temperatures, reaction rates, chemical equilibrium attainments and 
heat flux along reformer tube. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 28264, 28477 


28459 (DOE/ER/13105—2) A transient-kinetic study of 
Ni catalyzed methanation: Final report. Biloen, P.; Soong, 
Yee. (Pittsburgh Univ., PA (USA). Dept. of Chemical and 
Petroleum Engineering). 31 Aug 1986. Contract AC02- 
83ER13105. 252p. NTIS, PC Al2/MF A0l1; 1; GPO Dep. 
File Number DE87009266. 

The objectives of this study were to investigate the nature 
and function of the carbidic overlayer, the reaction mechanism op- 
erating, the extent of coverage and reactivity of reaction interme- 
diates, as well as coverage of He and CO and the aging processes 
when methanation occurs over transition-metal catalysts. A mecha- 
nism is proposed which stipulates both adsorbed hydrogen atoms 
and CO to be in equilibrium with gas phase hydrogen and CO and 
the dissociation of CO to be a fast and irreversible process. The re- 
action of surface carbon proceeds through a slow step (carbon- 
carbon depolymerization or changes in the carbon-metal coordina- 
tion) and then reacts very rapidly via a reversible sequence of steps 
to form a CH/sub x/ (x = 1 to 3) group. The CH/sub 3ad/ species 
further reacts with H/sub ad/ to form CH,(g). The catalyst aging 
study on Raney nickel showed that the formation of methane oc- 
curred via two parallel pathways. 


28460 (PB—87-169850/XAB) Electrochemical activation 
of carbon dioxide. Annual report, October 1985-October 
1986. Lewis, N.S. (Stanford Univ., CA (USA). Dept. of 
Chemistry). Jan 1987. 46p. NTIS, PC A03/MF AO1. 
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See also rept. dated January 1986, PB—86-174380. 

The study is concerned with the rational design of electroca- 
talytic systems that can effect the multi-electron transformations 
necessary for the reduction of CO2 to methane and methane precur- 
sors. The report details efforts to understand changes in catalyst re- 
activity as a result of immobilization of molecules on electrode sur- 
faces. The local pH and solvent environment of transition-metal 
ions immobilized in Nafion polymer films are characterized using 
Nafion-solution junction potentials, the pH dependence of indicator 
complexes, and measurements of reaction entropies for reduction of 
selected transition metal complexes. 


28461 Intensive microalgae culture for production of 
lipids for fuel. McIntosh, R. (Solar Energy Research Insti- 
tute, Golden, CO). pp 169-175 of Proceedings of energy ap- 
os of biomass. Lowenstein, M.Z. (ed.). New York, 
; Elsevier Applied Science Publishers Ltd. (1985). 
(CONF- 841061—). 
From National meeting on biomass research and develop- 
ment for energy applications; Arlington, VA, USA (1 Oct 1984). 
The worldwide energy shortage and Arab oil embargo of 
the early 1970’s encouraged many nations to look for new sources 
of oil, electricity, and gas. Renewable resources such as biomass 
were often highlighted as a longterm solution to the energy prob- 
lem because of their nondepletable, renewable nature. While the 
first biomass sources considered were the readily available ones 
such as corn or wood, it was apparent that new biomass sources 
should also be developed, among them aquatic species. The purpose 
of the SERI/DOE Aquatic Species Program is to improve the pro- 
ductivity, conversion to fuels, and cost efficiency of aquatic plant 
culture technology. The emphasis of the program is on developing 
a mass culture technology for cultivating lipid-yielding microalgae 
in the American Southwest. It was determined that fuels from mi- 
croalgal lipids presented better options than converting the microal- 
gal biomass to either alcohols or methane. All lipids can potentially 
be catalytically converted to gasoline, or the fatty acids can be con- 
verted to substitute diesel fuels. The Southwest has the necessary 
low-cost resources available for this technology, including large ex- 
panses of flat, underutilized land, and carbon dioxide available from 
either natural deposits or flue gas from industrial plants. The 
amount of saline water available will probably determine how 
much fuel can be produced from aquatic species. The question 
should be answered during 1985. 


0902 Alcohol Fuels 
REFER ALSO TO CITATION(S) 28336 


28462 (PB—87-146064/XAB) N.S.W. (New South Wales) 
sugar cane to fuel ethanol. Feasibility study report. (Energy 
Authority of New South Wales, Sydney (Australia)). Aug 
1986. 176p. NTIS, PC PC E07/MF E01. 

The feasibility, including consideration of technical and eco- 
nomic aspects of producing fuel ethanol from sugar cane for blend- 
ing with petrol, was investigated by a working party from CSR, 
Ltd., the NSW Sugar Milling Cooperative, Department of Agricul- 
ture, and the Energy Authority of New South Wales (NSW). The 
working party considered that although ethanol was an expensive 
alternative-fuel option and that interest in ethanol had waned as a 
result of an oversupply of crude-oil on world markets, it would be 
prudent to proceed with the feasibility study as the world crude oil 
oversupply situation is seen to be a temporary phenomenon. Etha- 
nol from sugar cane is seen as an alternative which, under some cir- 
cumstances, could substitute for a part of Australia’s fuel require- 
ments. 


28463 High quality transportation fuels from synthesis 
gas and methanol. Schehl, R.R. (Pittsburgh Energy Technol- 
ogy Center, U.S. Dept. of Energy, Pittsburgh, PA). pp 32- 


36 of Methanol: An alternate fuel. Shade, W.N. New York, 
NY; American Society of Mechanical Engineers (1986). 
(CONF-8606197—). 

From Joint conference on the introduction and development 
of methanol as an alternative fuel; Columbus, OH, USA (26 Jun 
1986). 

” The route to synthetic transportation fuels from coal via gas- 
ification followed by catalytic synthesis has received renewed at- 
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tention by researchers over the past decade. This interest, height- 
ened by the petroleum crisis of the 70's, has led to the development 
of new and exciting technologies for producing motor fuels more 
efficiently from coal. Advances are the result of the discovery of 
new classes of synthetic zeolite catalysts capable of altering hydro- 
carbon product distributions, the refinement of improved synthesis 
reactors, and the development of more efficient coal gasification 
processes. Applied research and development in the areas of motor 
fuels production through synthesis gas conversion via slurry phase 
Fischer-Tropsch synthesis and methanol conversion via ZSM-5 
catalysts are reviewed. 


28464 Conversion of lignocellulosic biomass to ethanol. 
Douglas, L.J. (Solar Energy Research Institute, Golden, 
CO). pp 219-230 of Proceedings of energy applications of 
biomass. Lowenstein, M.Z. (ed.). New York, NY; Elsevier 
Applied Science Publishers (1985). (CONF- 841061—). 

From National meeting on biomass research and develop- 
ment for energy applications; Arlington, VA, USA (1 Oct 1984). 

The Solar Energy Research Institute (SERI) has been as- 
signed field responsibility by the Department of Energy, Biomass 
Energy Technology Division, for the direction of the National Al- 
cohol Fuels Program. The principal objectives of the program are 
to develop the conversion technology for transforming lignocellulo- 
sic biomass into fuels alcohols, and to provide a mechanism for the 
early transfer of mature processes to the private sector. Premium 
liquid fuels, particularly in the transportation sector, represent an 
area of potential shortfall in the event of another disruption in im- 
ported oil, and in the long term liquid fuels are expected to be in 
short supply. This paper discusses why ethanol is a useful fuel, and 
why lignocellulose is a suitable feedstock for ethanol. 
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REFER ALSO TO CITATION(S) 29310 


28465 (AD-A—176481/0/XAB) Effects of flow alter- 
ations on trout habitat in the Cumberland River below Wolf 
Creek Dam, Kentucky. Final report. Martin, J.L.; Curtis, 
L.T.; Nestler, John M. (Army Engineer Waterways Experi- 
ment Station, Vicksburg, MS (USA). Environmental Lab.). 
Nov 1986. 94p. (WES/MP/EL—86-11). NTIS, PC A05/ 
MF AOl1. 

This report relates quality of fish habitat to flow conditions 
(discharge) in the Cumberland River below Wolf Creek Dam, Ken- 
tucky. Fish species’ life stages targeted for investigation included 
juvenile brown trout, adult brown trout, adult rainbow trout, and 
adult brook trout. The Physical Habitat Simulation Systems 
(PHABSIM) was used to evaluate effects of flow variations on fish 
habitat, to allow evaluation of fishery effects of various design and 
operational alternatives, and to provide information to assist in the 
overall management of this natural resource for power generation 
and fishery benefits. 


28466 (AD-A—177102/1/XAB) [Environmental and 
water-quality operational studies: spatial and temporal distri- 
bution of sulfide and reduced metals in the tailwater of Nar- 
rows Dam (Lake Greeson), Arkansas. Final technical report. 
Nix, J. (Ouachita Baptist Univ., Arkadelphia, AR (USA). 
Dept. of Chemistry). Nov 1986. 102p. NTIS, PC A06/MF 
AOl. 


Water-quality problems in tailwater areas are frequently re- 
lated to water-quality conditions in the reservoir. Of particular con- 
cern are elevated concentrations of sulfide and reduced metals, 
such as iron and manganese. Field investigations at Narrows Dam 
(Lake Greeson), located on the Little Missouri River in southwest 
Arkansas, document temporal and spatial patterns in the distribu- 
tion of sulfide and reduced metals within and below a hydropower 
reservoir. Laboratory experiments involving reaeration of anoxic 
hypolimnetic waters were conducted to evaluate factors influencing 
the oxidation of various reduced metals. These results are compared 
with field observations. 
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28467 (DOE/BP/13837—T2) Springfield/L-COG energy 
plan implenmentation program Eugene-Springfield metro area 
solar access project: Final report. (Lane Council of Govern- 
ments, Eugene, OR (USA). Sep 1985. Contract FG79- 
83BP13837. 171p. NTIS, PC A08/MF A0O1; 1; GPO Dep. 
File Number DE87007815. 

The Metro Area Solar Access Project was initiated by the 
City of Springfield as an off-shot of its overall energy planning pro- 
gram. The City was interested in reviewing and updating its solar 
access protection provisions and sought the cooperation of the City 
of Eugene and the Lane Council of Governments toward a metro- 
wide effort. The objective of the fully evolved metro project was 
to develop comprehensive and equivalent solar access protection 
provisions and administrative procedures for the metro area. It was 
hoped that both cities would benefit from a coordinated research 
and planning effort and that local builders/developers would bene- 
fit from improved and consistent regulations and procedures. 


1404 Environmental, Legal, And Institutional Aspects 


28468 (BNL—39574) Risks in new technologies: Control- 
ling toxic and hazardous gas releases during photovoltaic cell 
manufacture. Moskowitz, P.D.; Fthenakis, V.M.; Hamilton, 
L.D.; Kalb, P.; Lee, J.C. (Brookhaven National Lab., 
Upton, NY (USA)). Oct 1986. Contract AC02-76CH00016. 
12p. (CONF-8611117—7). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87009147. 

From Annual meeting of the Society for Risk Analysis; 
Boston, MA, USA (9 Nov 1986). 

A large variety of materials may be used in the manufacture 
of photovoltaic devices; some may be released as by-products of 
normal or abnormal plant operations. These may adversely affect 
occupational and public health. This paper describes a logical and 
consistent framework for reviewing potential hazards associated 
with such releases and for their management. The most important 
hazards relate to accidental releases of toxic or flammable gases 
used in large quantity in thin-film photovoltaic cell manufacture. 
Analysis suggests that the most efficient strategies for reducing 
risks are to choose material and process options which inherently 
possess small risks (e.g., choice of processes which do not use haz- 
ardous gases) and to prevent accident initiating events (e.g., em- 
ployee training). If accidents do occur, then strategies to prevent 
catastrophic releases (e.g., flow restricting valves), to control re- 
leases (e.g., flare towers and wet scrubbers), and to prevent public 
exposures to toxic agents (e.g., water curtains, siting and emergency 
evacuation) become important. Prevention and mitigation of conse- 
quences (e.g., medical treatment), form the final defensive barriers. 
Evaluations of these options before plant operation can permit plant 
engineers to design systems which are technologically competitive 
and present limited risks to health. 5 refs., 1 fig., 3 tabs. 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 28258, 28461, 28464, 28487, 28488, 28711, 
28729, 28730, 28917, 29469 


28469 (AD-A—177090/8/XAB) Development of integral 
coating for solar cell modules. Final report, February 1985- 
September 1986. Adams, C.D. (OCLIC/Optical Coating 
Lab., Inc., Santa Rosa, CA (USA)). Dec 1986. 46p. NTIS, 
PC A03/MF AOl. 

A process was developed by which integral solar cell covers 
(ISCC’s) can be applied directly to the front surface of solar cell 
modules. The covers are a codeposited mixture of silica and alumi- 
na. The tensile-stressed alumina serves to compensate for the com- 
pressive stress of the silica. The process by which these covers are 
applied is Plasma Activated Chemical Vapor Deposition (PACVD) 
which is a low-temperature CVD process (145 C). The process uti- 
lizes the OCLI-proprietary Plasma Activated Source (PAS) to gen- 
erate activated oxygen species to simultaneously oxidize silane and 
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trimethylaluminum (TMA) to form silica and alumina on the sub- 
strate surface. By adjusting the reactant flow rates, the codeposited 
cover stress can be adjusted to quite low stress levels, typically 
zero to three kpsi. Besides serving to protect the junction of the 
solar cells from particle damage, the cover may also serve as an 
electrical insulator in high-voltage array applications. Tests as to 
the effectiveness of the integral cover as an insulator will be per- 
formed in the future by the Air Force. A significant advantage of 
ISCC’s over conventional covers is that the minimum degradation 
temperature of the assembly is significantly increased by elimination 
of the adhesive used to bond the conventional covers. In this 
project, four ISCC modules were delivered: two for the Interaction 
Measurements Payload for Shuttle (IMPS)/Photovoltaic Array 
Space Power (PASP) project and two for a Living Plume Shield 
III (LIPS III) project. 


28470 (BNL—51989) Manufacture of thin-film photovol- 
taic cells: characterization and management of phosphine haz- 
ards, Fthenakis, V.M.; Moskowitz, P.D. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Feb 1986. Contract AC02- 
76CH00016. 37p. NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number DE87008880. 

Phosphine is a highly toxic and flammable gas used in thin- 
film photovoltaic cell manufacturing. Its use can present serious oc- 
cupational and public health hazards if appropriate prevention and 
control options are not effectively implemented. This report re- 
views technologies for controlling PHs emissions during routine op- 
eration and accidents, hazard prevention options, and emergency 
preparedness and response strategies. Routine PHs emissions can be 
controlled by using carbon adsorption for very low concentrations 
and chemical scrubbing for higher ones, but massive accidental re- 
leases are very difficult to control and could jeopardize the life and 
health of populations living near a plant. Options for preventing or 
minimizing accidental releases (e.g., flow-restricting valves) need to 
be implemented to reduce risks. Industry and community emerg 
cy response planning can further reduce the magnitude of ian 
hazards. 


28471 (DOE/ER/10925—5) Phytochrome in photosynth- 
etically competent plants characterization by monoclonal anti- 
bodies: Progress report. Pratt, L.H. (Georgia Univ., Athens 
(USA). Dept. of Botany). Mar 1987. Contract AS09- 
81ER10925. 12p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE87009342. 

It is evident that phytochrome in green oats differs more 
markedly from that in etiolated oats than could have been anticipat- 
ed. More effort has gone into characterization of green-oat phy- 
tochrome, including elimination of likely artifacts that might have 
been responsible for the observed differences with etiolated-oat 
phytochrome, and into the generation of new probes for green-oat 
phytochrome. The liability of green-oat phytochrome has increased 
the difficulty of this work. Immunochemical differences between 
etiolated- and green-oat phytochrome have been elucidated. A 
domain on green-oat phytochrome that undergoes a change upon 
phototransformation of at least etiolated-oat phytochrome has been 
discovered. A A gtll cDNA library has been prepared from size- 
enriched poly(A)*-mRNA isolated from green oat shoots and has 
been screened immunochemically. An amplified ELISA protocol 
suitable for screening hybridoma supernatants against crude green- 
oat phytochrome preparations has been developed. Monoclonal 


antibodies directed to green-oat phytochrome have been identified. 
5 refs. 


28472 (DOE/ER/12085—T1) [Unraveling photosystems]. 
Bogorad, L. (Harvard Univ., Cambridge, MA (USA)). 1986. 
Contract AC02-82ER12085. 47p. NTIS, PC A03/MF AO1; 
1; GPO Dep. File Number DE87009258. 

A central problem in photosynthesis is to identify the pro- 
teins of the energy transducing membranes and to understand their 
physical and functional relationships to one another. In the course 
of sequencing stretches of chloroplast DNA of various plants, 
ORFs (open reading frames) for unidentified proteins have been 
found. Through the use of antibodies against synthetic peptides that 
correspond to amino acid sequences in some of these UORFs (un- 
identified ORFs), that one such open reading frame codes for a 
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component of PSII (photosystem II), that the product of another is 
associated with thylakoid membranes but can be found in both PSI 
and PSII particles, and that a third, from preliminary experiments, 
appears to be probably associated with PSII. None of these had 
been known to be components of the photosynthetic apparatus 
before. 208 refs. 


28473 (DOE/PC/60451—T1) Technical support services 
for biomass conversion/agricultural residue studies with 
DOE/PETC for the US/India AID agreement. Final report, 
September 29, 1983-June 15, 1986. Goss, J.R. (Goss (John 
R.), Davis, CA (USA)). 15 Jun 1986. Contract AC22- 
83PC60451. 33lp. NTIS, PC A415. File Number 
DE86013037. 

The Contractor served as a Specialist for training, research 
and development in biomass gasification for the Biomass Conver- 
sion Project managed by the Pittsburgh Energy Technology Center 
under the Alternative Energy Resources and Development Pro- 
gram of the US AID/Government of India Agreement. He provid- 
ed Direct Productive Man Hours in the teaching of Indian techni- 
cal personnel at the University of California, Davis, California, at- 
tended and presented a paper at the First Annual Workshop con- 
ducted under the Agreement, consulted in the US and during four 
occasions in India with the Project Directors of the three biomass 
conversion projects about the direction and progress on their 
project goals, provided instrumentation schematics for each project 
and data acquisition/control directions, digital computer program- 
ming and special data acquisition assemblies for one project. 


28474 (Juel—2082) Anaerobic treatment of waste water 
from citric acid production. Koepp-Bank, H.-J. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Biotechnologie; Duesseldorf Univ. (Germany, F.R.)). Sep 
1986. 158p. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE87751889. 

The waste water used originates from molasses based pro- 
duction of citric acid by Aspergillus niger. The main constituents of 
the effluent are lower alcohols and organic acids. With a COD of 
20.000 to 50.000 mg O/sub 2/xI/sup -1/ this waste water belongs to 
the highly polluted industrial effluents. The limiting steps of the an- 
aerobic treatment of this waste water are the conversions of propi- 
onic acid to acetic acid and of acetic acid to methane. Further deg- 
radation of propionic acid depends on the concentration of acetic 
acid. Sulfate, contained in this waste water in a concentration of 9 
to 27 mmolxl/sup -1/, influenced the conversion of the organic 
waste water constituents to methane. Sulfate concentrations higher 
than 9 mmolxl/sup -1/ lowered the production of methane. Elimi- 
nation of the sulfate, already contained in the waste water, stimulat- 
ed production of methan. The highest degradation rates were 
achieved with an expanded bed reactor and powdered activated 
carbon as carrier material. The maximum COD-degradation rate 
was 31 g O/sub 2/xl/sup -1/xd/sup -1/ at a hydraulic retention 
time of 16.5 h. 


28475 (N—87-16971) LEO high voltage solar array 

arcing response model. Interim report, February 1987. Metz, 

R.N. (Colby Coll., Waterville, ME (USA)). Feb 1987. 32p. 

—” NAS—1.26:180073). NTIS, PC A03/ 
AOl. 

A series of mathematical models were developed that de- 
scribe the electrical behavior of a large solar cell array floating 
electrically in the low Earth orbit (LEO) space plasma and struck 
by an arc at a point of negative bias. There are now three models 
in this series: ARCII, which is a fully analytical, linearized model; 
ARCIII, which is an extension of ARCIII that includes solar cell 
inductance as well as load reactance; Nonlinear ARC, which is a 
numerical model able to treat effects such as non-linearized, i.e., 
logarithmic solar cell I/V characteristics, conductance switching as 
a solar cell crosses plasma ground on a voltage excursion and non- 
ohmic plasma leakage current collection. 


28476 (NP—7752071) Energy forest on arable land. 
Toerner, L. (Statens Energiverk, Stockholm (Sweden)). 28 
Feb 1986. 60p. (In Swedish). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE87752071. 

This report gives a brief description of results gained from 
Swedish energy forestry research. Experiences gained about soil 
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preparation, planting, nursing and harvesting are presented. Chip- 
ping and combustion experiments are accounted for. Examples of 
economic calculations are also given. (BoK). 


28477 (NP—7770087) Study in the catalytic conversion 
of biomass, specifically rye straw, into aliphatic and aromatic 
hydrocarbons. Klopries, B. Univ. (Gesamthochs- 
chule) (Germany, F.R.). Fachbereich Chemie). 19 Dec 
1985. 324p. (In German). NTIS (US Sales Only), PC A14. 
File Number DE87770087. 

The investigation of the thermal degradation of rye straw re- 
vealed two pyrolytic ranges. 493 K (220/sup 0/C) is the tempera- 
ture where endothermic degradation of hemicellulose takes place 
which is accompanied by formation of CO, while at 593 K (320/ 
sup 0/C) exothermal pyrolysis of cellulose starts, which is accom- 
panied by the release of CO/sub 2/. The C/H composition of the 
residue formed in the course of this rye straw pyrolysis exhibits a 
linearly increasing dependence on the reaction temperature. By 
means of fluidized-bed pyrolysis in the presence of H-ZSM-5 as a 
catalyst, partial conversion of rye straw into aliphatic and aromatic 
hydrocarbons is achieved. C/sub 2/-C/sub 4/-olefin production 
(carbon basis) is 8% by weight, CH/sub 4/ production 4.5% by 
weight, C/sub 4/-hydrocarbon production 13% by weight and 
over, production of aromatic compounds 3.5% by weight, and tar 
5% by weight. Catalysis has no influence on: a residue remaining 
after pyrolysis of 37.5% by weight, furthermore CO/sub 2/ 22% 
by wight, and CO 2.5% by weight. 


28478 (NP—7770092) Photoluminescence and electrolu- 
minescence in photoelectrochemical cells. Smandek, B. 
(Technische Univ. Berlin (Germany, F.R.). Fachbereich 
Physik). 4 Mar 1986. 187p. (In German). NTIS (US Sales 
Only), PC A09/MF A0O1. File Number DE87770092. 

Photoluminescence and electroluminescence in photoelectro- 
chemical cells were investigated with a view to their applicability 
as in situ techniques for analyzing the surface characteristics of the 
semiconductors GaP, GaAs, CdS, and TiO/sub 2/. Both cases cor- 
respond to radiative transfer inside the semiconductors. 


28479 (PB—87-146809/XAB) Review of methods for the 
analysis of chlorophyll in Cr oa and plankton of marine 
and freshwater systems. Technical bulletin (Final). Weber, 
C.1.; Fay, L.A.; Collins, G.B.; Rathke, D.E.; Tobin, J. (Ohio 
State Univ., Columbus (USA). Sea Grant Program). 1986. 
71p. NTIS, PC A04/MF AO1. 

The measurement of chlorophyll a concentrations in peri- 
phyton and plankton is now widely used to estimate algal standing 
crops and photosynthetic rates, the trophic status of surface waters, 
and the effects of effluents. The relative abundance of chlorophyll 
a, b, and c is characteristic of the various major groups of algae 
and provides information on the taxonomic composition of the algal 
community. Measurements of many other properties of periphyton 
and phytoplankton communities related to standing crop, communi- 
ty structure, and function have been correlated with parameters 
such as temperature, total phosphorus, cell number, cell volume, 
cell surface area, carbon content, primary production, biomass, 
community structure, and diversity. The use of chlorophyll to esti- 
mate the biomass and productivity of periphyton began in the 
1950s, and a very extensive literature now exists on the subject. Ex- 
amples of the use of periphyton chlorophyll measurements in water 
quality monitoring can be found in the chlorophyll-biomass rela- 
tionship, now called the Autotrophic Index. Because of its poten- 
tially wide application in measurements of the effects of pollution 
on periphyton communities, it has been incorporated into the 
Model State Water Monitoring Program and Basic Water Monitor- 
ing Program of the U.S. Environmental Protection Agency. 


28480 (SERI/SP—231-3072) Overview of the DOE/ 
SERI aquatic species program: FY 1986. Johnson, D.A. 
(Solar Energy Research Inst., Golden, CO (USA)). Feb 
1987. Contract AC02- 83CH10093. 28p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87001148. 

The goals of the Aquatic Species Program are to develop 
the technology to produce gasoline and diesel fuels from microal- 
gae grown in saline waters of the desert Southwest. Microalgae are 
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known to accumulate lipids in large quantities and can thrive in 
high salinity water, which currently has no other significant use. 
Three major task areas are important to the economical develop- 
ment of this technology: biology, engineering, and analysis. Biologi- 
cal activities include screening, characterizing, and improving mi- 
croalgae species. More than 3000 microalgae strains have been col- 
lected to date. A current problem is that salinity- and temperature- 
tolerant species do not always have high productivity and produce 
large amounts of lipid. Therefore, basic research is underway in ge- 
netic engineering to put all three characteristics into one or two 
strains. Engineering research focused on polymer harvesting of mi- 
croalgae. All algae were harvestable but required different poly- 
mers. We performed a technical and economic analysis of a mi- 
croalgae fuel production system and published it in the report enti- 
tled Fuels from Microalgae. 35 refs., 9 figs., 2 tabs. 


28481 (SERI/STR—211-3083) Investigation of selected 
electrically active defects in polycrystalline silicon solar cell 
materials: Final subcontract report, 30 May 1986. Hren, J. 
(Florida Univ., Gainesville (USA). Dept. of Materials Sci- 
ence and Engineering; Solar Energy Research Inst., 
Golden, CO (USA)). Mar 1987. Contract AC02-83CH10093. 
123p. NTIS, PC A06/MF AOI; 1; GPO Dep. File Number 
DE87001159. 

This report presents results of a study on techniques for pro- 
ducing silicon wafers for large-scale, terrestrial, solar energy appli- 
cations: ESP (edge-supported pulling) silicon sheets and LASS (low 
angle silicon sheets). Correlations between electrical properties and 
structural and microstructural properties were investigated. Struc- 
tural properties were analyzed using selected area electron channel- 
ing (SAEC); electrical properties were described by means of elec- 
tron-beam-induced current (EBIC). The transmission electron mi- 
croscope (TEM) was used to analyze microstructural properties. It 
was found that the LASS material was semirandomly oriented. In 
general, the growth direction was parallel to the (211) family of 
planes. EBIC results of the ESP material showed long, linear bands 
of poor electrical response. EBIC results of the LASS material 
showed poor electrical response along grain boundaries and near 
silicon inclusions and dislocation clusters. TEM results showed a 
predominance of twins and stacking faults in both the ESP and 
LASS materials. The LASS material also exhibited grain bound- 
aries, dislocation networks, and precipitates. The poor electrical re- 
sponse may be related to the stacking faults, grain boundaries, and 
dislocation networks presumably formed by the mechanical pulling 
during sheet formation. However, the dislocation networks often 
appeared to act as gettering sites to tie up impurities and thereby 
improve the overall electrical response of the material. 


28482 (SERI/STR—211-3123) Deposition of copper 
indium diselenide films by low-cost techniques: Final subcon- 


tractor report, 15 November 1983 to 14 September 1985. 
(Poly Solar, Inc., Garland, TX (USA)). Feb 1987. Contract 
AC02-83CH10093. 34p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE87001151. 

This is the final technical report of a research program on 
copper indium diselenide films. The objectives of this program 
were to prepare device-quality, thin-film, polycrystalline CulnSe. 
by low-cost techniques and to produce heterojunction solar cells 1 
cm? in area with an AM 1 efficiency of 8% or higher. In this work, 
three approaches were used to deposit p-type CulnSe. films: close- 
spaced chemical vapor transport (CSCVT), thermal reduction of 
Cu and In compounds followed by selenization, and electroplating 
of Cu and In films followed by selenization. The important process 
parameters for: (1) depositing CulnSe, films by the CSCVT tech- 
nique; (2) depositing Cu-In films by chemical reduction and electro- 
plating; and (3) forming CulnSe, films by the selenization of Cu-In 
films were investigated. Many p-CulnSe, films were deposited on 
conducting and insulating substrates, and their properties character- 
ized. Heterojunction solar cells were fabricated from p-CulnSe. 
films prepared by the three techniques, and their photovoltaic char- 
acteristics evaluated. The procedures and results are summarized. 


28483 Bio-energy programs at the US Department of 
Energy. Gutstein, M.; Richards, D. pp 55-63 of Proceedings 
of energy applications of biomass. Lowenstein, M.Z. (ed.). 
New York, NY; Elsevier Applied Science Publishers (1985). 
(CONF-841061 ap 
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From National meeting on biomass research and develop- 
ment for Meg oo Arlington, VA, USA = Oct 1984). 
The purpose of this paper is to describe the U.S. Department 
of Energy (DOE) Bio-Energy Coordinating Committee (BECC), an 
organization for information exchange and communication among 
the DOE offices involved in bioenergy, and to provide a brief 
overview of bio-energy programs and activities conducted by 
DOE. 


28484 Energy applications of biomass. Lowenstein, M.Z. 
(ed.). New York, NY; Elsevier Applied Science Publishers 
Ltd. (1985). 325p. (CONF-841061—). 

From National meeting on biomass research and develop- 
ment for energy applications; Arlington, VA, USA (1 Oct 1984). 

Proceedings are presented of the US National meeting on 
biomass R and D for energy applications. Section one contains dis- 
cussions of issues important to the various sections of the biomass 
energy community; section two discusses in detail the research in- 
terests of biomass energy sponsors; and section three provides high- 
lights of significant biomass energy research efforts. 
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28485 (IC—85/266) Field performance of a polycrystal- 
line silicon module. Adegboyega, G.A.; Kuku, T.A.; Salau, 
A.A.M. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Dec 1985. 13p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87701760. 

The field performance of a polycrystalline silicon module is 
reported. The recorded data include the ambient temperature, solar 
insolation and the module output power. The module has given ef- 
ficiencies in the range of 2-4% and has demonstrated good stability 
over a ten month period. From the field data, equations that could 
be used to predict performance for various seasons of the year for 
this location have been developed and the fit between predicted 
and actual performance has been found to be quite good. 2 refer- 
ences, 7 figures, 1 table. 


28486 (SAND—87-7006) Computer modeling of the 
American Power Conversion Corporation photovoltaic power 
conditioning system. Wasynczuk, O.; Krause, P.C. (Krause 
(P.C.) and Associates, Inc., West Lafayette, IN (USA)). 
Mar 1987. Contract AC04-76DP00789. 84p. NTIS, PC 
A05/MF AOI; 1; GPO Dep. File Number DE87008746. 

This report summarizes the development of a computer 
model of the American Power Conversion Corporation’s Sunsine 
2000 photovoltaic power conditioning unit. This work was per- 
formed as part of the National Photovoltaics Program within the 
United States Department of Energy and was supervised by Sandia 
National Laboratories. The overall objective of the national pro- 
gram is to promote the development of low cost, reliable terrestrial 
photovoltaic systems for widespread use in residential, commercial, 
and utility applications. The purpose of the effort reported herein is 
to provide an adequately detailed mode of the Sunsine 2000 unit 
interactive power conditioning unit to allow simulation of the pho- 
tovoltaic system/utility dynamic interaction. This report contains 
adequate details of the computer model, in block diagram form, 
which may be readily incorporated into a computer simulation pro- 
gram. Also included are representative computer studies that illus- 
trate the dynamic characteristics of the photovoltaic system during 
the following startup, step changes in reference voltage, changes in 
solar insolation, short circuits, and islanding (isolation). 


28487 Operational experience with photovoltaic systems 
at the Florida Solar Energy Center. Atinaram, G.H. (Florida 
Solar Energy Center, Cape Canaveral, FL 32920). pp 263- 
286 of Progress in solar engineering. Yogi Goswami, D. 
New York, NY; Hemisphere Publishing (1987). 

This paper describes the design and operational experience 
with photovoltaic systems at Florida Solar Energy Center. An at- 
tempt has been made to focus on the subject matter relevant to 
Indian research and application needs. The photovoltaic systems 
covered include stand-alone, grid-connected residential and grid- 
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connected tracking systems. Based on the experience, some recom- 
mendations are made for the implementation of photovoltaic sys- 
tems research and applications in India. 


28488 Review of photovoltaic research in the United 

States. Mc Connell, R.D. (Solar Energy Research Institute, 

Golden, — a pp 255-262 of Progress in solar engi- 

sSolisting ic Goswami, D. New York, NY; Hemisphere 
ishing (1987). Contract AC02-83CH10093. 

Peters R&D activities in photovoltaics will continue to 
close the gap between today’s conversion efficiencies and practical 
limit efficiencies. Future R&D activities in photovoltaics will pro- 
vide many opportunities: opportunities for scientists and engineers 
to conduct exciting basic and applied research, opportunities for 
PV companies to build their strength with a PV technology to fill a 
niche they have identified in the market, and opportunities for the 
nation to develop a secure, inexhaustible energy supply. 


1407 Solar Thermal Power Systems 


REFER ALSO TO CITATION(S) 28495 


28489 (CONF-8704101—1) —— of advanced fly- 
wheel technology for energy storage on space station. Ols- 
zewski, M. (Oak Ridge National tm, ‘TN. (USA)). Apr 
1987. Contract AC05-840R21400. 1p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87007657. 

From Space electrochemical research and technology con- 
ference; Cleveland, OH, USA (14 Apr 1987). 

In space power applications where solar inputs are the pri- 
mary thermal source for the power system, energy storage is neces- 
sary to provide a continuous power supply during the eclipse por- 
tion of the orbit. Because of their potentially high storage density, 
flywheels have been given consideration for use as the storage 
system on the proposed orbiting space station. During the past sev- 
eral years graphite fiber technology has advanced, and this has led 
to significant gains in flywheel storage density. The tensile strength 
of current fibers is a factor of two to three higher than previous 
materials. Use of these improved fibers in experimental flywheel 
rims has resulted in ultimate storage densities of 878 kJ/kg being 
achieved. With these high-strength graphite fibers, operational stor- 
age densities for flywheel storage modules applicable to the space 
station storage need could reach 200 kJ/kg. This module would 
also be volumetrically efficient occupying only about 1 m*. Because 
the size and mass of the flywheel storage module are controlled by 
the storage density, improvements in fiber strength can have a sig- 
nificant impact on these values. With improvements in fiber 
strength can have a significant impact on these values. With im- 
provements in fiber strength that are anticipated within the next 
five years, operational storage densities on the order of 325 kJ/kg 
may be possible for the flywheel module. 


28490 Status and progress in solar thermal research and 
technology. Gupta, B.P. (Solar Energy Research Institute, 
1617 Cole Boulevard, Golden, CA 80401). pp 1-14 of 
Progress in solar engineering. Yogi Goswami, D. New 
York, NY; Hemisphere Publishing (1987). Contract AC02- 
83CH10093. 

Substantial progress has been made in various solar thermal 
technologies. Components and systems have reached different states 
of maturity for various types of solar thermal systems. Data are 
now being obtained from operating systems in the United States 
and other countries. These data have identified the future research 
needed to realize the full potential of the solar resource. This paper 
describes the status of solar thermal technologies and progress in 
solar thermal research to achieve long-term performance and cost 


goals. 
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28491 Open-cycle ocean thermal energy conversion 
(OTEC): Status and potential. Bharathan, D. (Solar Energy 
Research Institute, 1617 Cole Blvd., Golden, CO 80401). pp 
305-324 of Progress in solar engineering. Yogi Goswami, D. 


New York, NY; Hemisphere Publishing (1987). 
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Tropical oceans with a 20°C or more temperature difference 
between surface and deep water represent a vast resource of renew- 
able thermal energy. One of the methods of harnessing this re- 
source is an open-cycle Ocean Thermal Energy Conversion 
(OTEC) system utilizing steam evaporated from the surface water 
for powering the turbine. In this paper, the state of the art of re- 
search and component development, as related to heat and mass 
transfer processes, power production, noncondensable gas handling, 
and seawater flow hydraulics, are described through an illustrated 
preliminary design study of a 1-MW facility. 


28492 Deep wells for OTEC application. Huggins, J.C.; 
Block, D.L. (Florida Solar Energy Center, Cape Canaveral, 
FL). pp 196-201 of Oceans 86 (Conference Record). Pis- 
cataway, NJ; IEEE Service Center (1986). (CONF- 
860983—). 

From Oceans ‘86; Washington, DC, USA (23 Sep 1986). 

Deep wells were evaluated as an alternative to conventional 
cold-water-pipe technology for small-scale open-cycle ocean ther- 
mal energy conversion (OC-OTEC) plants to produce fresh water 
and electricity. Since the piping for cold water in an OC-OTEC 
plant can account for as much as 40%-60% of the construction 
cost, a unique geological feature of Florida, called the Boulder 
Zone, was investigated. Located at a depth of approximately 3000 
feet (915 m), the Zone contains cold seawater from the bottom of 
the Florida Straits. Potential sites for an OC-OTEC research facili- 
ty using a deep well for cold water and a conventional power plant 
for warm water were evaluated. Five power plants and more than 
thirty deep wells were identified. 
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28493 (DOE/BP/39225—T1) Lane County Solar Utility 
Project: Final report. (Lane Council of Governments, 
Eugene, OR (USA)). Nov 1983. Contract FG79-83BP39225. 
101lp. NTIS MF A0Ol; 2; GPO Dep. File Number 
DE87008153. 

This report contains the findings of a solar utility feasibility 
study conducted for Lane County by the Lane Council of Govern- 
ments. Work for the fesibility study was conducted under contract 
with Lane County, with funding provided by the Bonneville Power 
Administration under the financial assistance to local governments 
program. The Lane County Solar Utility Project investigated the 
feasibility of establishing a solar utility in Lane County. A solar 
utility is a municipal or utility entity designed to facilitate cost-ef- 
fective investments in solar technologies. The objectives of the 
project were: (1) to evaluate the market potential for cost-effective 
solar energy systems, (2) to identify local market and institutional 
barriers to solar energy investments, and (3) to develop a solar utili- 
ty proposal which would resolve market barriers and facilitate cost- 
effective solar investments. 


28494 (PB—87-154977/XAB) Drying firewood in a tem- 
porary solar kiln: a case study. Forest Service research note. 
Sampson, G.R.; Gasbarro, A.F. (Forest Service, Portland, 
OR (USA). Pacific Northwest Research Station). Aug 1986. 
9p. (FSRN-PNW—450). NTIS, PC A02/MF AO1. 

A pilot study was undertaken to determine drying rates for 
small-diameter, unsplit paper birch firewood that was dried: (1) in a 
conventional top-covered pile; (2) in a sinuple, temporary solar kiln; 
and (3) in tree length. Drying rates weve the same for firewood 
piles whether they were in the temporary kiln or only covered on 
top to keep rain or snow from entering the pile. Trees that were 
severed at the stump and left to dry in tree length form, complete 
with branches and leaves, however, dried slower than firewood cut 
to length, stacked and top-covered or placed in the temporary solar 
kiln. 
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28495 (SAND—86-1866) CIRCE.001: A computer code 
for analysis of point-focus concentrators with flat targets. 
Ratzel, A.C.; Boughton, B.D. (Sandia National Labs., Albu- 
querque, NM (USA)). 11 Feb 1987. Contract "AC04- 
76DP00789. 64p. NTIS, PC A04/MF A0Ol1; 1; GPO Dep. 
File Number DE87008895. 

In this report, a computer simulation code called CIRCE is 
discussed and examples of its application to several solar collector 
geometries are presented. CIRCE, an acronym for Convolution of 
Incident Radiation with Concentrator Errors, was developed for 
the optical analysis of point-focus concentrating dish collector sys- 
tems. CIRCE, as in Greek mythology, is the “daughter” of 
HELIOS, a computer code developed at Sandia National Laborato- 
ries, Albuquerque, NM, for evaluating the optical performance of 
solar central receiver systems. CIRCE was developed from 
HELIOS specifically for the analysis of dish systems with the ob- 
jective of providing users with a design tool that is relatively easy 
to implement and does not require a large investment of time to 
obtain results. 


28496 (SAND—86-7046) Development and evaluation of 
an improved efficiency polymeric web point-focus Fresnel 
lens. Cobb, S. Jr. (Minnesota Mining and Mfg. Co., St. Paul 
(USA). Optics Technology Center). Apr 1987. Contract 
AC04-76DP00789. 33p. NTIS, PC A03/MF AO0l1; 1; GPO 
Dep. File Number DE87008887. 

The feasibility of producing parquets of point-focus Fresnel 
lenses with a 2° draft angle on the riser in a continuous polymeric 
web is described. The parquet produced consisted of 14 square 
lenses, each 8.16 in. on a side, in a 2 by 7 format. The primary aim 
was to show that an increased efficiency was possible over that re- 
ported in SAND83-7023 by decreasing the draft angle. A second- 
ary aim was also to produce a web of sufficient thickness to be 
used without lamination to a thick superstrate. The results demon- 
strated that increased efficiency was realized for both the thin and 
thick caliper material, with performance nearly equal to a direct-cut 
control lens. The results also show that a bowing or sagging prob- 
lem exists in the laminated lenses. They also show that the thicker, 
non-laminated lenses may not be stiff enough to lie flat and may 
buckle, causing these lenses to be potentially unacceptable. 


28497 (SAND—87-8179) Development of stressed mem- 
brane heliostat mirror module: Final report. Butler, B.L.; 
Beninga, K.; Loomis, W.C.; Royval, P.J. (Sandia National 
Labs., Livermore, CA (USA)). Apr 1987. Contract AC04- 
76DR00789. 213p. NTIS, PC A10/MF A011; 1; GPO Dep. 
File Number DE87008855. 

The design of a commercial stressed membrane 150 m? helio- 
stat mirror module based on thin .0762 mm (.003 in.) stainless steel 
is reported. The fabrication and initial evaluations of a 50 m? first 
of a kind prototype is reported and represents the first proof of 
principal for this advanced heliostat concept. The baseline design, 
manufacturing and installation of these vacuum focused double 
membrane “thin drum” heliostats has been established. The results 
of prototype testing will allow the designs and manufacturing sce- 
narios for these 10.7 kg/m? 2.2 Ib/ft?, $65/m? heliostats to be re- 
fined and installation costs reduced. 


28498 Brookhaven National Laboratory designed collec- 
tor: Performance in India. Mubayi, V. (Brookhaven National 
aon oo NY 11973). pp 217-220 of Progress in solar en- 

g- Yogi Goswami, D. New York, NY; Hemisphere 
Publishing (1987). Contract AC02-76CH00016. 

Results are presented on the thermal performance of an ad- 
vanced concept flat plate solar collector developed at Brookhaven 
National Laboratory (BNL), Upton, New York. The instantaneous 
collector efficiency tests were performed in India as part of a col- 
laborative research program in solar thermal technology between 
the Solar Thermal Energy Center, Department of Non-Convention- 
al Energy Sources, Government of India (STEC), and BNL. Test 
data was taken over a two month period using a first generation 
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design. The results indicate high thermal performance replicative of 
the results obtained in the United States. 


28499 Low-cost thin-material solar technology: The key 
to a viable energy alternative. Wilhelm, W.G.; Ripel, B.D. 
(Brookhaven National Lab., Upton, NY 11973). pp 209-216 
of Progress in solar engineering. Yogi Goswami, D. New 
York, NY; Hemisphere Publishing (1987). Contract AC02- 
76CH00016. 

The creation of a solar technology based on a dramatic re- 
duction in material intensity and greater simplicity of design is the 
result of a cost-guided research approach. It takes advantage of a 
progressive material science based on polymer films and unique 
construction methods that optimize material requirements, perform- 
ance and durability. The current level of technical maturity has re- 
vealed a solar collector design that has the potential for a dramatic 
reduction in installed cost while maintaining high thermal perform- 
ance and durability. In addition, the same methodology has guided 
total solar system designs with similar economies and performance 
advantages. 


28500 Status of solar pond technology and —_ 
for successful applications. Nielsen, C.E. of Physics, 
The Ohio State Univ., Columbus, OH 43210). ‘pp 71-84 of 
Progress in solar engineering. Yogi Goswami, D. New 
York, NY; Hemisphere Publishing (1987). 

This paper reviews world experience with salinity gradient 
solar ponds, summarizing some of the results obtained, and it out- 
lines basic site, construction, and operating requirements. It dis- 
cusses difficulties encountered and errors made, and comments on 
some aspects of practical operating procedures and on research and 
operating experience still needed. 
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1502 Geology And Hydrology Of Geothermal Systems 


REFER ALSO TO CITATION(S) 28305 


1503 Geothermal Exploration And Exploration 
Technology 


28501 Fiber-optic sensors for use in the geothermal well. 
Angel, S.M.; Hirschfeld, T.B. (Lawrence Livermore Na- 
tional Lab., P.O. Box 808, Livermore, CA 94550). pp 390- 
391 of Proceedings of the conference on lasers and electro- 
optics. Washington, DC; Optical Society of America (1986). 
(CONF-860622—). 

From OSA/IEEE conference on lasers and electro-optics 
(CLEO '86); San Francisco, CA, USA (9 Jun 1986). 

This paper focuses on temperature and pH optrodes, recent- 
ly developed in our laboratory, and on their geothermal well appli- 
cations. Laboratory measurements indicate that the temperature op- 
trode has a maximum range of about 1 km when used with com- 
mercially available high temperature optical fiber. The response of 
this optrode is about 3%/°C at 250°. Methods for increasing the 
range as well as the optrode sensitivity are discussed as will differ- 
ent measurement techniques. With the temperature optrode, the au- 
thors have investigated the use of two excitation wavelengths and a 
single emission wavelength. The temperature is related to the 
change of the emission intensity as a function of excitation wave- 


length. 
1509 Geothermal Engineering 


28502 Characteristics of high temperature cementitious 
lost-circulation control materials for geothermal wells. 
Sugama, T.; Kukacka, L.E.; Galen, B.G.; Milestone, N.B. 
(Brookhaven National Lab., Upton, NY, USA). Journal of 
Materials Science; 21: No. 1, 63-75(Jan 1987). 

Materials systems have been formulated for the in-situ con- 
version of water-based bentonite drilling fluids into cementitious 
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lost-circulation control materials (CLCM) for use in geothermal 
wells at temperatures up to 300°C. The formulations consist of a 
cement hardener, a borax admixture, and a fibre glass bridging ma- 
terial which are added to the bentonite fluids. Evaluations of the 
properties of the slurry and the cured CLCMs revealed that the 
ions supplied by dissociation of the borax in the CLCM slurry 
acted to suppress the bentonite hydration and retarded the harden- 
ing rate of the cement at elevated temperatures. The Ca0-Si0.- H20 
(C-S-H) phases formed during curing of the CLCM play essential 
roles in improving the quality of the hardened CLCMs. The silicate 
ions dissolved by hot alkaline disintegration of the fibreglass were 
chemisorbed with Ca** ions from the cement and led to the precipi- 
tation of C-S-H compounds on the fibre surfaces, which improved 
bond strength at the matrix-fibre interfaces. 


17 WIND ENERGY 
1701 Availability (climatology) 


28503 (DOE/BP/34337—3) 

three-dimensional wind flow for the Cape Blanco area of 
Oregon. Lin, J.T.; Veenhuizen, S.D.; Qualmann, R.L. 
(United Industries Corp., Bellevue, WA (USA)). Aug 1986. 
Contract AC79-82BP34337. 115p. NTIS, PC A06/MF AOI; 
1; GPO Dep. File Number DE87008477. 

A hybrid two-dimensional (2D) and three-dimensional (3D) 
numerical model was used to estimate wind flow for the Cape 
Blanco area of Oregon. The effects of changes in terrain elevation 
and surface vegetation features on wind distribution in both the 
horizontal and vertical directions were investigated. Short-term 
wind data obtained by Oregon State University (OSU) researchers 
by simultaneously flying kite anemometers at a fixed height above 
ground level at seven stations were used to calibrate the wind code. 
The kite anemometers were flown at heights ranging from 35 to 
1000 feet above the ground. The relative rms errors between nu- 
merically calculated and observed wind speeds for three sets of the 
short-term wind data were within 10%. 


1706 Wind Energy Engineering 


28504 (PB—87-148748/XAB) Random response of tur- 
bine structures under seismic excitation. Final report. Lin, 
Y.K. (Illinois Univ., Urbana (USA). Dept. of Aeronautical 
and Astronautical Engineering). Nov 1984. 177p. NTIS, PC 
A09/MF AO1. 

The purpose of the study is to investigate the dynamic be- 
havior of a wind-turbine blade under seismic and turbulent wind ex- 
citations. Using the Markov process theory and Ito’s stochastic dif- 
ferential equation, equations for statistical moments of blade-re- 
sponse variables are derived. These equations then can be used to 
determine certain moment stability conditions for any given set of 
parameters, and moment responses if the system is stable. Results 
show that for a constant-rpm wind-turbine generator the uncoupled 
flapping, coupled flap-lagging, and coupled flap-lag-torsion of a 
wind-turbine blade are very stable under normal operating condi- 
tions and that torsion has little influence on the dynamic behavior 
of flapping and lead lagging motions. If the system is stable, then 
the effect of turbulence on moment responses is greater than that of 
an earthquake; therefore, turbulence is likely the main cause for 
structural fatigue of wind-turbine blades. 


28505 (STEV-VIND—86-37) Design of gear-less wind 
turbine variable speed generators. Hylander, J.; von Zweyg- 

gk, S.; Engstroem, S. (Statens Energiverk, Stockholm 
(Sweden)). 1986. 14p. (CONF-8610270—1). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87752072. 

From Canadian wind energy conference; Quebec, Canada 
(27 Oct 1986). 

If the use of gear boxes in grid connected wind turbines 
could be eliminated with convertor connected low speed genera- 
tors, a reduction of cost and weight of the plant could be possible. 
Studies of these generators have been performed within the Swed- 
ish wind energy research programme. Earlier designs of gearless 
low speed generators have often had fixed speed operation with the 
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stator connected directly to the grid. The generator volume will 
then be much larger than the volume of a generator with a gear 
box, as the volume is approximately proportional to the rated 
torque. However, if the generator is connected to a convertor in 
order to allow variable speed operation, it will be possible to use 
frequencies higher than the grid frequency. With higher frequency 
the magnetic flux in the generator will be reduced, which makes it 
possible to design the machine with less iron. This will reduce the 
weight and cost of the generators. The design results form this 
study of low speed synchrounous and induction generators in the 
rated range of 200 to 4000 kW are presented in this paper together 
with comparative designs of standard machines. 


28506 (STEV-VIND—87-3) Survey of computer software 
for the evaluation of the test site at Hoenoe. Ehlers, S. (Sta- 
tens Energiverk, Stockholm (Sweden)). 1986. 138p. (In 
Swedish). NTIS (US Sales Only), PC A07. File Number 
DE87752068. 

On the Hoenoe Island, in the archipelago of Bohuslaen, a 
test area for small windmills is situated which is run by Chalmers 
university of technology. The test area comprises a windpower sta- 
tion (45 kW), two measurement-towers as well as an equipment- 
caravan. Several sensors are situated in different locations of the 
test area. These sensors provide different meterological data such as 
temperature, airpressure etc. This, together with data from the 
power station (e g generator speed, power etc), is gathered by a 
Data Aquisition/Control Unit 3497A from HP. By processing these 
values, an estimate of the WECS efficiency can be obtained. Sever- 
al computer-programs (written for a HP 9816) which execute the 
work, are presented in this report (MAINsimpel, Binecho, Demo 
and the torque-measurement programs). Additionally a number of 
programs are presented which process meteorological data (Win- 
drose, Gradient and WS-comp,) and handle the data-files that are 
created by the other programs (DATAREAD, MATRIXREAD 
and Filemoving). 
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28507 (DOE/FC/10286—2243-Vol.2) Review of slagging 
and fouling from low-rank coals; plant survey, bibliography, 
and discussion: Volume 2 bibliography and discussion: Final 
report. Selle, S.J.; Gronhovd, G.H.; Sondreal, E.A. (North- 
west Research, Inc., Grand Forks, ND (USA); Coal Energy 
Technology Consultants, Grand Forks, ND (USA)). Nov 
1986. Contract AC21-81FC10286. 272p. NTIS, PC Al2/MF 
A01; 1; GPO Dep. File Number DE87001047. 

The objective of this report is to present available informa- 
tion on factors relating to ash fouling and slagging when burning 
low rank coals in a single reference document to be used by boiler 
designers, plant operators and coal researchers. The report presents 
detailed information on coal properties, boiler design and operating 
experience compiled and organized into two major sections: (1) A 
plant survey of boiler design and operating data for units over 100 
MW at selected US plants burning lignite and subbituminous coal, 
based on survey questionnaires and data available from the open lit- 
erature. (2) An interpretive review of factors influencing the occur- 
rence and prevention of slagging and fouling, based on an anno- 
tated bibliography dealing specifically with the utilization of low 
rank coals in utility boilers and related research on coal and ash 
properties and deposition mechanisms. We believe that the topics 
covered in this report will provide useful reference information to a 
wide audience in the US and abroad, owing to the fact that world- 
wide requirements for power generation are increasingly being met 
by low rank coals. Despite over thirty years of study devoted to 
slagging and fouling in burning low rank coals, major problems still 
exist. These problems persist in part because boiler designs and op- 
erating practices have not been sufficiently matched to the highly 
variable properties of low rank coals. However, progress has been 
made, and some recently commissioned boilers are burning coals 
having a very high fouling potential without significant problems. 
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Sufficient information on design and remedial methods is available 
to successfully burn most highly fouling low rank coals. However, 
it is important that the available information be more fully utilized. 
49 figs., 19 tabs. 


28508 (EPRI-AP—5043-SR) Proceedings: Eleventh 
annual EPRI [Electric Power Research Institute] contractors’ 
conference on clean liquid and solid fuels. (Electric Power 
Research Inst., Palo Alto, CA (USA)). Apr 1987. 633p. 
(CONF-8605223—). Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920372. 

From 11. annual conference on clean liquid and solid fuels; 
Palo Alto, CA, USA (7 May 1986). 

The eleventh conference on clean liquid and solid fuels pre- 
sented some interesting results in the traditional information areas 
of advanced coal liquefaction, coal-oil coprocessing, and methanol 
synthesis. More than 100 conference participants met May 7-9, 1986 
in Palo Alto. The 26 presentations included the following topics: 
advanced coal liquefaction in the United States and Japan; copro- 
cessing of coal and heavy oils; methanol synthesis from CO-rich gas 
for use in gasifier combined-cycle power plants; coal science, in- 
cluding the structure of subbituminous coal and lignite; coal up- 
grading, including de-ashing and dewatering of low-rank coal by 
oil agglomeration and geologic treatment of coals; and storage 
compatibility of fuel oils. The work on two-stage liquefaction at the 
Wilsonville, Pennsylvania, Advanced Coal Liquefaction R and D 
Facility is proceeding well. A report on the early results from close 
coupling of the two stages indicated that close coupling the reac- 
tors increases liquid product yield. Bench-scale tests on coprocess- 
ing of coals and heavy residua suggest that coprocessing is an at- 
tractive option to coal liquefaction or heavy oil upgrading alone. 
Coprocessing is also a promising route for early introduction of 
coal-derived fuels into the marketplace. Technology development 
for partially converting synthesis gas to methanol in an integrated- 
gasification-combined-cycle power plant is maturing. Papers de- 
scribed work at scales ranging from the laboratory through plan- 
ning for a 35-t/d demonstration. Oil agglomeration appears to be a 
good way to dewater low-rank coals. Biologic coal conversion is 
progressing at a rapid pace. Papers have been entered individually 
into EDB and ERA. 


28509 (EPRI-CS—5085) Steam turbine blade reliability 
seminar and workshop, 1986: Proceedings. Diaz-Tous, I.A.; 
Lansing, N.F. (eds.). (Encor-America, Inc., Los Altos, CA; 
Electric Power Research Inst., Palo Alto, CA (USA)). Mar 
1987. 486p. (CONF-8603190—). Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920344. 

From Steam turbine blade reliability seminar and workshop; 
Los Angeles, CA, USA (18 Mar 1986). 

On March 18-20, 1986, EPRI sponsored a workshop in Los 
Angeles, California on steam turbine blade reliability. The meeting 
was also sponsored by the Southern California Edison Company, 
and cosponsored by Edison Electric Institute Prime Movers Com- 
mittee Task Force on Turbine Blades and Disk Cracking. The 200 
attendees represented a broad spectrum of US utilities, equipment 
manufacturers, consultants. There were also participants from utili- 
ties and vendors in six European countries, Japan, Canada, and 
Mexico. A display of commercial products focused on blade repair 
and replacement, and a tour of the SCE shops with explanations of 
blade replacement complemented the technical papers. There were 
nineteen formal presentations of prepared papers and an ad hoc dis- 
cussion of another one, as well as five discussion groups. These 
proceedings contain the texts of the papers that were accepted for 
the workshop as well as summaries of the discussion group meet- 


ings. The presentations were organized under the following general - 


topics: Solutions for Repair and Refurbishment; Blade Material and 
Environment; and Failure Stress Analysis and Life Estimation. The 
discussion groups were organized to review these same topics plus 
one that considered Monitoring and NDE. These groups provided 
a forum for the workshop participants to exchange ideas, experi- 
ences, and other information in a less formal environment. They fo- 
cused on some key issues in more detail than the presentations 
could, and also addressed matters not included in the formal ses- 


sions. Proceedings have been processed for inclusion in the Energy 
Data Base. 
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28510 (EPRI-CS—5163) Wear measurement by surface 
layer activation. Blatchley, C. (Spire Corp., Bedford, MA 
(USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). May 1987. 139p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI87920402. 

The purpose of these projects was to demonstrate the capa- 
bility for precisely but remotely measuring small increments of 
wear, erosion or corrosion in utility components using detectors 
mounted outside the system to monitor the presence of radionuclide 
surface markers. These gamma ray emitting markers are produced 
by surface layer activation (SLA) using a high energy particle 
beam from a Van de Graaff or cyclotron particle accelerator. The 
work was divided into three major projects: (1) determination of 
the feasibility of applying SLA based surface monitoring techniques 
to key power plant systems; (2) a field demonstration of SLA moni- 
toring in steam turbine components subject to severe solid particle 
erosion; and (3) a field demonstration of SLA wear or corrosion 
monitoring of components in boiler auxiliaries. In the field tests, 
surface material removal was successfully measured from both se- 
lected systems, demonstrating the feasibility of the technique for 
long term diagnostic condition monitoring. Three bearing compo- 
nents in a boiler circulation pump were monitored almost continu- 
ously for a period of over 5 months until the pump was stopped 
due to electrical problems unrelated to the wear measurements. 
Solid particle erosion from two stop valve bypass valves was meas- 
ured during a series of nine startup cycles. Both test demonstrations 
confirmed the earlier feasibility estimates and showed how SLA 
markers can be used to provide valuable diagnostic information to 
plant operators. 22 refs., 63 figs., 29 tabs. 


28511 (EPRI-CS—5171) Analysis of evaporation data 
from heated ponds: Final report. Adams, E.E.; Cosler, D.J.; 
Helfrich, K.R. (Massachusetts Inst. of Tech., Cambridge 
(USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Apr 1987. 187p. Research Reports Center, Box 
50490, Palo Alto, Ca 94303. File Number T187920381. 

Evaporation plays an important role in determining station 
performance and water consumption for electric power plants that 
employ cooling impoundments. To improve understanding of the 
evaporation process, especially at high thermal loading, controlled 
experiments were performed at two sites. Water and energy budget 
measurements were taken on a small (0.3 ha) lined pond at the East 
Mesa site near El Centro, California, while energy budget analyses 
were conducted on several extremely hot (~70°C) water bodies at 
the site of the Savannah River Plant near Aiken, South Carolina. 
Data analysis and comparison with predictive equations revealed 
significant effects of water surface temperature, fetch, and shelter- 
ing which should be considered in evaporation prediction. Auxilia- 
ry evaporation and total heat flux estimates were derived from 
vapor budget analysis, immersed pans, and analysis of surface 
“skin” temperature differences. 


28512 (PB—87-153151/XAB) Simulator for a fault-diag- 
nosis system. Lautala, P.; Vaelisuo, M. (Helsinki Univ. of 
Technology, Otaniemi (Finland). Control Engineering 
Lab.). Oct 1986. 22p. NTIS, PC PC E03/MF E01. 

The main task of a real-time failure diagnosis system is to 
monitor the process measurements constantly and to detect and 
locate disturbances and failures. In this paper the use of a fault di- 
agnosis system is studied from the process operator's point of view. 
A fuel feeding system of a coal-fueled power plant is presented as 
an example process. The user interface was built using a commer- 
cial process monitoring and control system (PMC1000 by HP). The 
diagnosis methods used are model-based, i.e. they utilize a mathe- 
matical model describing the physical relations of the process. 
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28513 (EPRI-CS—5157) Corrosion inhibitors for FGD 
systems. Phull, B.S.; Lee, T.S. (LaQue Center for Corrosion 
Technology, Inc., Wrightsville Beach, NC (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). Apr 1987. 
356p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920418. 

Laboratory screening tests were conducted to evaluate the 
performance of seven corrosion inhibitors on the corrosion behav- 
ior of 1020 carbon steel, Type 316L stainless steel, alloy G-3 and 
Grade 2 titanium in a pilot flue gas desulfurization limestone scrub- 
ber. Replicate coupon and U-bend specimens of the three passive 
alloys were exposed in the absorber; and replicate specimens of all 
four materials were exposed in the outlet duct pre-reheat and post- 
reheat test zones. Linear polarization and potentiodynamic polariza- 
tion tests were also performed on electrodes of all four materials in 
the slurry and in the outlet duct condensate environments. In the 
majority of cases, inhibitor was introduced into the slurry at the 
start of each test. Grade 2 titanium did not suffer any corrosion 
attack in any of the tests, either in the presence or absence of cor- 
rosion inhibitor. In the absorber, no inhibitor was completely effec- 
tive in eliminating crevice corrosion, the predominant form of 
attack on alloy G-3 and 316L stainless steel. In the outlet duct pre- 
reheat zone, carbon steel suffered general corrosion; and alloy G-3 
and 316L stainless steel suffered bold surface pitting and crevice 
corrosion under the coupon specimen mounting washers in the con- 
trol tests. Only one inhibitor, a complex amine (Cronox 806), when 
added directly to the slurry appeared to provide complete inhibi- 
tion in alloy G-3 in the outlet duct pre-reheat zone. Significant inhi- 
bition of corrosion of 316L stainless steel and alloy G-3 was ob- 
served in the outlet duct pre-reheat zone when a 1% solution of 
NasHPO, was injected continuously at a rate of 25 mL/min. Corro- 
sion of all four materials was reduced significantly when subjected 
to reheat conditions. No stress corrosion cracking was observed on 
any of the materials in any test zone. 51 refs., 28 figs., 13 tabs. 


28514 (EPRI-CS—5170) Intake operation for deep cool- 
ing reservoirs: Final report. (Massachusetts Inst. of Tech., 
Cambridge (USA); Electric Power Research Inst., Palo 
Alto, CA (USA)). Apr 1987. 28p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920369. 

Most cooling reservoirs in the US employ a surface intake, 
but many could obtain improved performance (decreased intake 
temperatures during summer) by using a submerged intake. Poten- 
tial improvements were studied using mathematical hydrothermal 
modeling applied to five hypothetical reservoirs located in Augusta, 
Georgia. For the base case reservoir - characterized by an average 
depth of 30 feet (9.1 m), surface area of 2000 acres (809 ha), and 
areal loading of 0.99 MWt/acre - and a range of vertical mixing pa- 
rameters, intake temperatures from April through October de- 
creased by an average of 0.7 to 1.2°F (0.4 to 0.7°C) using a sub- 
merged intake as compared with a surface intake. For a range of 
assumed turbine performance curves and cost parameters, these 
temperatures yield energy savings of 1.2 to 20.4 x 10° kWh and 
total, present valued, cost savings of $0.7 to 11.6 x 10% Savings in- 
crease as the reservoir area and depth increase and vertical mixing 
decreases. In most cases, performance also improves with combined 
use of a surface and a submerged intake, with the former used 
during initial periods of the annual stratification cycle. 


28515 (EPRI-EA—5011) Field evaluation of instruments 
for the measurement of unsaturated hydraulic properties of 
fly ash: Interim report. Rehm, B.W.; Christel, B.J.; Stolzen- 
burg, T.R.; Nichols, D.G.; Lowery, B.; Andraski, B.J. 
(RMT, Inc., Madison, WI (USA); Electric Power Research 
Inst., Palo Alto, CA (USA)). Apr 1987. 169p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920357. 

There is a growing demand for data concerning the pore 
water chemistry and the hydraulic properties of unsaturated porous 
media (moisture content, pressure potential) for use in geohydro- 
chemical models and to demonstrate compliance with more strin- 
gent regulatory guidelines. This report presents the results of an 
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evaluation of the performance of commercially available devices 
that can provide this data. The evaluated devices included: tensio- 
meters, gypsum blocks, fiberglass cells, neutron probe with steel 
and aluminum access tubes, ceramic and Teflon porous cup pres- 
sure-vacuum pore water samplers and zero-pressure pore water 
samplers. The equipment was installed in a 30 x 30 x 3.0 meter test 
cell that was intended to simulate dry fly ash disposal operations. 
Some of the devices were attached to a data logger that recorded 
hourly measurements while the rest were measured from several 
times a week to once a month. Performance data are included. 


2003 Power Transmission And Distribution 


28516 (EPRI-EL—5089) Characterization of arc by-prod- 
ucts of sulfur hexafluoride and polymeric construction materi- 
als: Final report. Bennett, A.I.; Carlson, G.L.; Lee, A. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Research 
and Development Center; Electric Power Research Inst., 
Palo Alto, CA (USA)). Apr 1987. 143p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920376. 

The purpose of this project was to develop test apparatus 
and procedures for evaluating the products of secondary reactions 
which might occur between proposed materials of construction and 
primary arc byproducts in high-voltage SF¢-insulated equipment. 
The developed procedure employs a small and convenient cell in 
which the arcing is produced by a series of capacitive pulse dis- 
charges. Gas chromatographic analysis of the arc byproducts shows 
that these products are similar to those produced by arcing in a cir- 
cuit breaker, that their concentration varies approximately linearly 
with total arc energy, and that their composition depends on the 
nature of the test sample, with acceptable reproducibility. Effects of 
initial moisture content of the SF, of time delay between arcing 
and analysis, of individual pulse energy for a fixed total energy, and 
of cell construction materials, were also investigated. Deliberate 
variation of the initial moisture content of the SF. from 35 to about 
2500 ppM did not show any significant effect on arc byproducts, 
excepting possibly for small increases of SO2F2 and COS with in- 
creasing moisture content; no effect has been definitely demonstrat- 
ed. For a constant total arc energy, the arc product composition 
showed no dependence on the individual arc pulse energy. No 
effect on arc product composition was seen from the introduction 
into the test cell of a large area of another material, in this case 
silicone rubber, which was not in contact with the arc. Corona dis- 
charges produced reaction products significantly different from 
those of arcs; in particular, corona discharges produced no CF,, 
and also produced less CO: and SOF:2, and more SO2F2, than did 
arcs of the same total energy. It is concluded that this system and 
procedure, perhaps also using mass spectrographic analysis, are rec- 
ommended for evaluation of these reaction products. 57 refs., 35 
figs., 21 tabs. 


28517 (N—87-18229) Technology for satellite power con- 
version. Semiannual technical report. Gouker, M.A.; Camp- 
bell, D.P.; Gallagher, J.J. (Georgia Inst. of Tech., Atlanta 
(USA). Research Inst.). Feb 1987. 2lp. (NASA-CR— 
180162; NAS—1.26:180162). NTIS, PC A02/MF AO1. 

The work is this reporting period was concentrated on elec- 
tronically calibrating the bolometer detectors. The calibration is 
necessary for two reasons: first, the power delivered to the rectify- 
ing circuit must be known in order to choose a diode with the ap- 
propriate barrier height, and second, the power captured by the an- 
tenna must be measured if the efficiency of the rectenna is to be 
divided into antenna efficiency and rectification efficiency. The mil- 
limeter wave region operation of the bolometers was simulated 
with a VHF (10 to 90 MHz) test signal. These detectors are accu- 
rate to within roughly 10%. The typical responsivity of the bolo- 
meters is 10 volts/watt and the NEP at 20 Hz is 5 times 10 to the 
minus 9th power W(Hz)-1/2. 
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28518 (INIS-mf—10816) Spanish nuclear adventure. 
From the past into the future. Gonzalez de Ubieta, A; 
Alonso Santos, A. (World Energy Conference, London 
(UK)). Oct 1986. 20p. (CONF-861010—4). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701992. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

, The paper describes the conditions under which nuclear 
power has been developed in Spain and the characteristics of such 
development. Electric utilities have been free to follow the laws of 
the market with the only restrictions imposed by safety regulations 
and national interest. The resulting programme is characterized by 
an early start, a stepwise introduction of plants, a diversity of types 
and suppliers, an important domestic contribution, an early consid- 
eration to fuel cycle and to administrative procedures. The paper 
analyzes the operating experience. For the three plants belonging to 
the first generation (1968-72) the load factor varies between 64% 
for the BWR and 74% for the GCR. Likewise the availability 
factor goes from 70% to 89% for the same units. In the LWR’s im- 
portant backfitting actions have been performed covering waste 
treatment, emergency core cooling and electric power supplies, 
among others. An important fraction of the recirculation system for 
the BWR has been replaced due to stress corrosion cracking. The 
operating experience for the second generation of nuclear power 
plants (1981-85) is also included, even though it is not considered 
representative. Load factors go from 49% for Almaraz one to 71% 
for Almaraz two. Availability factors range from 61% for Asco one 
to 80% for Almaraz two. The commissioning of these stations 
shows a rather large number of unscheduled shutdowns. The 
PWR’s have experienced important modifications in their W D-3 
steam generators. The 1983 National Energy Plan, reevaluated in 
1985, has limited the installed nuclear power to 7,7 GWe by 1992 
on the basis of an assumed excess capacity. This has forced the 
postponement of five units, four of them in an advanced stage of 
construction. Nevertheless nuclear power is still considered a solu- 
tion for the intermediate and long terms. 5 tables. 


28519 (INIS-mf—10831) Coupling of coal and nuclear 
energy for the long-term supply of energy and raw materials. 
Knizia, K. (World Energy Conference, London (UK)). Oct 
1986. 22p. (CONF-861010—19). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87702007. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

” In view of the limited world reserves of fossil fuels and the 
increase in demand to be expected because of the continued growth 
of the world population, coal and nuclear energy will have to make 
an increasing contribution to the energy supply. Their contribution 
will range from electricity generation to the heat sector and to the 
raw materials market via various gases obtained from them. The 
further development towards this field of tasks will lead first via 
the gasification of coal. It will be carried out autothermally in the 
first stage of development. The gas produced is suitable for realis- 
ing considerable improvements in efficiency as compared to coal- 
fired power stations of present-day design since it will permit the 
generation of electricity via combined gas turbine/steam turbine 
processes. Efforts are being made to take further the processes 
based on this technology by introducing a sodium circuit in addi- 
tion to the coal gasification, which will make it possible to keep the 
plants required for coal gasification small. In later stages, this tech- 
nology will also be suitable for producing a considerable improve- 
ment in the diversion of heat at high temperatures from high-tem- 
perature reactor nuclear power stations for several purposes. 12 fig- 
ures. 


28520 (INIS-mf—10840, pp 126-137) Radiation chemis- 
try in nuclear power plants. Bartonicek, B. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez, Czechoslovakia). 1985. (In Czech). 
NTIS (US Sales Only), PC A08/MF A0O1. File Number 
DE87701823. (CONF-8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 
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The possibility is discussed of the use of a nuclear reactor 
for the preparation and production of radionuclide sources (®Co, 
187Cs, spent fuel elements and the uranium radiation loop). Chemi- 
cal problems are discussed related to the operation of nuclear reac- 
tors (the linear energy transfer effect is shown on the example of 
water radiolysis). Attention is devoted to the effects of radiation on 
the corrosion of building materials used for nuclear reactors and ra- 
diation safety is assessed, namely the effective suppression of the 
formation of organic forms of radioiodine and the increased radi- 
ation stability of spray solutions. (J.C.). 


28521 (NUREG—0020-Vol.10-No.9) Licensed operating 
reactors: Status summary report, Data as of 08-31-86. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office 
of Information Resources Management). Mar 1987. 459p. 
NTIS, PC A20/MF AO1 - GPO. File Number TI87900544. 

The US Nuclear Regulatory Commission’s monthly LI- 
CENSED OPERATING REACTORS Status Summary Report 
provides data on the operation of nuclear units as timely and accu- 
rately as possible. This report is divided into three sections: the first 
contains monthly highlights and statistics for commercial operating 
units, and errata from previously reported data; the second is a 
compilation of detailed information on each unit, provided by NRC 
Regional Offices, IE Headquarters and the Utilities; and the third 
section is an appendix for miscellaneous information such as spent 
fuel storage capability, reactor years of experience and non-power 
reactors in the United States. 
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28522 (EPRI-NP—5058) Testing of the ENDF/B-V nu- 
clear data library in thermal benchmark experiments: Final 
report. Schmidt, E.; Rose, P.F. (National Nuclear Data 
Center, Upton, NY (USA); Electric Power Research Inst., 
Palo Alto, CA (USA)). Feb 1987. Contract AC02- 
76CH00016. 87p. NTIS, PC A05/MF AO1 - Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303; 1; GPO 
Dep. File Number DE87006954. 

As part of an Electric Power Research Institute program for 
improving the nuclear data base used as input for commercial 
power reactor analysis and design, an extensive series of thermal 
benchmark assembly calculations have been made using Monte 
Carlo methods. Benchmark calculations are reported for critical ho- 
mogeneous U233, U235 and plutonium solutiosn, as well as for 
vaious heterogeneous water moderated rod lattices. Comparisons 
with experiment are given where possible. Numerical benchmarks 
generated for validation of design tools are also presented. 


28523 (EPRI-NP-—5103) A comparison of factors impact- 
ing on radiation buildup at the Vermont Yankee and Monti- 
cello BWRs [boiling-water reactors]: Interim report. Palino, 
G.F.; Hobart, R.L.; Sawochka, S.G. (NWT Corp., San Jose, 
CA (USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Mar 1987. 127p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI87920353. 
Design and operating features of the Monticello and Ver- 
mont Yankee BWRs were compared in an attempt to explain why 
shutdown radiation levels at Vermont Yankee were significantly 
higher than at Monticello. The plants were shown to be similar in 
many respects, for example, condenser and feedwater system design 
and materials, condensate treatment system design, feedwater iron 
and copper concentrations, reactor water piping materials and fabri- 
cation techniques, reactor water cleanup system flowrates and 
equipment type, fuel cycle lengths, and fuel failure history. Differ- 
ences were noted in core power density, jet pump design, reactor 
water conductivity, volume of radwaste recycle, and the amount of 
Stellite bearing materials in the feedwater system. Corrosion films 
on reactor system decontamination flanges from the two plants also 
were very different. At Monticello, the film was typical of that ob- 
served at other BWRs. The Vermont Yankee film contained signifi- 
cantly higher levels of zinc, chromium, and cobalt. Since reactor 
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water Co-60 concentrations at Monticello were about twice those 
at Vermont Yankee, the Vermont Yankee corrosion film must ex- 
hibit a greater tendency to incorporate Co-60. 


28524 (EPRI-NP—5106) Plant layup and equipment 
preservation sourcebook: Interim report. Mentink, H.W.; 
Hagan, K.A.; Lovett, C.G. (Multiple Dynamics Corp., 
Southfield, MI (USA); Electric Power Research Inst., Palo 
Alto, CA (USA)). Mar 1987. 195p. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920342. 

US nuclear generating plant systems and equipment have re- 
ceived very sophisticated chemistry and environmental controls 
during operation, but very little during construction and outages. 
As plant construction times became longer, and operating plants ex- 
perienced outages of significant length, the component damage and 
system contamination occurring during this idle time has become 
greater, to the extent that plant startup schedules or the ability to 
keep the plant operational are sometimes affected. This has led to 
limited efforts in the industry to control component internal chem- 
istry and environment by planned lay-up procedures. These efforts 
have been thwarted by a lack of information on how to do equip- 
ment lay-ups, and a lack of data base to quantify the value of vari- 
ous lay-up techniques. EPRI authorized the preparation of this 
sourcebook as part of a research program, RP2815-1, with the goal 
of providing a convenient and unified source of plant lay-up infor- 
mation. 


28525 (CAEA-TECDOC—387, pp 201-213) Peer review 
work in a Spanish PRA. Perez Rodriguez, A. (Junta de En- 
ergia Nuclear, Madrid, Spain). Oct 1986. NTIS (US Sales 
Only), PC Al10/MF A0Ol. File Number DE87701938. 
(CONF-8511275—Summ.). 

From Technical committee meeting on combining risk analy- 
sis and operating experience; Vienna, Austria (25 Nov 1985). 

According to a regulatory requirement from the Spanish Au- 
thority, the utility NUCLENOR, S.A., undertook a PRA level 1 
study for the plant S.M. de Garona, a boiling water reactor, sup- 
plied by G.E., Mark I Containment type, in commercial operation 
since May 1971. The program plan for the study was established by 
NUCLENOR in June 1984; and two months later an Independent 
Evaluation Group (1.E.G.) was formed, integrated by (three) expe- 
rienced people in the field of nuclear technology, with the mission 
of verifying that objectives, methodology and results of the PRA 
were in accordance with the document Interim Reliability Evalua- 
tion Program Procedures Guide, NUREG/CR-2728. Two thirds of 
the peer review work have been completed; final conclusions will 
be reached during the next month, October (third and last meeting 
of the LE.G. will be held very soon). The paper will describe my 
work in the LE.G. and will show my independent conclusions, 
with technical reasons on their support. 5 references. 


28526 (JAERI-M—86-098) Studies on ductile unstable 
fracture of piping materials in light water reactors. (2). Frac- 
ture behavior of center cracked tension specimen machined 
from 12-inch diameter stainless steel pipe under tensile load- 
ing condition at room temperature. Yasuda, Y.; Shibata, K.; 
Ohba, T.; Kawamura, T.; Onizawa, K.; Miyazono, S. (Japan 
Atomic Energy Research Inst., Tokyo). Jul 1986. 119p. (In 
Japanese). NTIS (US Sales Only), PC A06/MF AO1. File 
Number DE87701868. 

A pipe fracture test program has been conducted in Japan 
Atomic Energy Research Institute (JAERI) using austenitic stain- 
less steel pipes and carbon steel pipes to investigate fracture behav- 
ior of the cracked pipe and to demonstrate the validity of the Leak 
Before Break concept for nuclear pressure boundary piping. This 
report describes the results of the laboratory-scale tests on center- 
cracked-tension (CCT) specimens machined from the 12-inch diam- 
eter Type 304 Nuclear Grade stainless steel pipe under tensile load- 
ing condition at room temperature. The program approach includes 
two efforts. The first phase develops J-R curve data for CCT speci- 
mens to characterize crack growth resistance. Furthermore, the 
flow stress obtained from these tests was applied to predict the col- 
lapse load of stainless steel pipe with a through-wall circumferential 
crack, based on the net-section collapse criterion. In the second 
phase of this program, unstable fracture experiments were conduct- 


ed using compliant disc spring device. J-based tearing instability 
criterion was compared with the test results, and the validity of this 
criterion was discussed. 


28527 (PNL-SA—13599) Progress in extending burnup of 
LWR fuel. Freshley, M.D. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Apr 1986. Contract AC06-76RL01830. 
25p. (CONF-860418—22). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE87006406. 

From 88. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (27 Apr 1986). 

Progress in increasing burnup of LWR fuel has been and 
continues to be made. Initially, LWR fuels were designed to 
achieve a burnup of about 33 GWd/tu for PWRs and about 28 
GWd/tu for BWRs. Current warranties are about 36 GWd/tu and 
31 GWd/tu for PWRs and BWRs, respectively. Present optimum 
extended burnups (batch average) are typically about 50 GWd/tu 
and 45 GWd/tu for PWRs and BWRs on 12-month cycles, respec- 
tively, and about 10% higher for 18-month cycles. Thus, the goal 
of research and development programs of the recent past has been 
to achieve these burnup levels reliably with maximum duty cycle 
flexibility. 
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28673, 28675, 28676, 28677, 28897, 29018 


28528 (DOE/SSDP—0017) ANSYS analyses on the 
Shippingport Station Decommissioning Project. DeSantis, 
P.V.; McNamee, H.G. (DeSantis (Philip V.), Cleveland, OH 
(USA); MK-Ferguson Co., Cleveland, OH (USA). Power 
Div.). 1987. Contract AC06-76RL01857;AC06-84RL 10421. 
10p. (CONF-870481—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87003792. 

From ANSYS user’s conference; Los Angeles, CA, USA (1 
Apr 1987). 

The nuclear reactor vessel from the Shippingport Station, lo- 
cated in Shippingport, Pennsylvania, will be removed as part of the 
overall Decommissioning Project. The reactor vessel along with a 
specially designed lifting beam and skirt were modelled to examine 
the stresses and behavior of the combined structure. Both the PC/ 
Linear Version of ANSYS and the Cray Version were used in the 
two phases of the analysis. This paper describes the modelling and 
analytical techniques used to evaluate the design of this one-of-a- 
kind structure. The combination of the two versions of ANSYS 
provided the design team with excellent results in a timely and cost 
effective manner. 


28529 (EPRI-NP—5092) Hideout of impurities in steam 
generators during heat-up and power ascension: Final report. 
Connor, W.M. (Westinghouse Electric Corp., Pittsburgh, 
PA (USA). Service Technology Div.; Electric Power Re- 
search Inst., Palo Alto, CA (USA). Mar 1987. 62p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1187920346. 

A field test program was performed to measure hideout rates 
of contaminant species in steam generators during plant heatup and 
power escalation. Steam generator blowdown, feedwater and main 
steam samples were collected at three plants. Mass balance calcula- 
tions were performed using the analytical results from those sam- 
ples. During plant heatup, sulfate and phosphate were observed to 
hideout when steaming was initiated. Maximum hideout rates for 
these specied occurred in the 400 to 550°F temperature range and 
varied from 0.88 to 4.3 mg/hr/ppB in the bulk and 12.2 to 19.1 
mg/hr/ppB in the bulk for sulfate and phosphate, respectively. 
Both hideout and “apparent” return of contaminants were indicated 
by mass balance calculations performed using analytical results of 
samples collected while at power. The results of these calculations 
showed sufficient scatter that neither meaningful rates nor power 
thresholds for the oneset of hideout could be determined for power 
operation. For plants where sulfates or phosphates are major com- 
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ponents of contaminant hideout inventories, isothermal soaks during 
cooldown and cold fill-soak-drain cycles during cold shutdown are 
recommended to minimize sulfate and phosphate hideout during 
subsequent plant heatup. 


28530 (EPRI-NP—5138) Phase relations and fluid com- 
positions in steam generator crevices: Final report. Weres, O.; 
Tsao, L. (Lawrence Berkeley Lab., CA (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). Apr 1987. 
Contract AC03-76SF00098. 153p. NTIS, PC ‘A08/MF AOl - 
Research Reports Center, Box 50490, Palo Alto, CA 94303; 
1; GPO Dep. File Number DE87008010. 

The purpose of this project was to infer chemical conditions 
inside the steam generator crevices of a nuclear power plant, par- 
ticularly the composition and alkalinity of the crevice liquid. The 
water vapor pressure of very concentrated salt solutions and salt 
mixtures was measured at 317°C. It was demonstrated that sodium 
acetate and other salts of organic acids can form superheated crev- 
ice liquids and that the activity of NaOFI in these liquids will usual- 
ly be buffered by silicate minerals in the crevice deposits. Different 
minerals may fix NaOH at different values, depending on the ion 
ratios inside the crevice. Values of NaOH that correspond to two 
buffering reactions involving quartz and sodium silicates were de- 
termined experimentally, and values for a variety of other buffering 
reactions were calculated using thermodynamic data. A thermody- 
namic model of superheated crevice liquids has been developed that 
allows us to calculate the activity of NaOH and other compounds 
in the crevice liquid. Experiments established that many organic 
materials that may be present in the secondary water will decom- 


pose at high temperature to produce acetate and other organic 
anions. 


28531 (INIS-mf—10830) Unattended nuclear systems for 
local energy supply. Lynch, G.F.; Bancroft, A.R.; Hilborn, 
J.W.; McDougall, D.S.; Ohta, M.M. (World Energy Con- 
ference, London (UK)). Oct 1986. 22p. (CONF-861010— 
18). NTIS (US Sales Only), PC A02/MF A01. File Number 
DE87702006. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

. This paper describes recent developments in a small nuclear 
heat and electricity production system - the SLOWPOKE energy 
system - that make it possible to locate the system close to the load, 
and that could have a major impact on local energy supply. The 
most important unique features arising from these developments are 
walk-away safety and the ability to operate in an unattended mode. 
Walk-away safety means that radiological protection is provided by 
intrinsic characteristics and does not depend on either engineered 
safety systems or operator intervention. This, in our view, is essen- 
tial to public acceptance. The capability for unattended operation 
results from self-regulation, however the performance can be re- 
motely monitored. The SLOWPOKE energy system consists of a 
water-filled pool, operating at atmospheric pressure, which cools 
and moderates a beryllium-reflected thermal reactor that is fuelled 
with 100 to 400 kg of low enriched uranium. The pool water also 
provides shielding from radioactive materials trapped in the fuel. 
Heat is drawn from the pool and transferred either to a building 
hot-water distribution system or to an organic liquid which is con- 
verted to vapour to drive a turbine-generator unit. Heating loads 
between 2 and 10 MWt, and electrical loads up to 1 MWe can be 
satisfied. SLOWPOKE is a dramatic departure from conventional 
nuclear power reactors. Its nuclear heat source is intrinsically 
simple, having only one moving part: a solid neutron absorber 
which is slowly withdrawn from the reactor to balance the fuel 
burnup. Its power is self-regulated and excessive heat production 
cannot occur, even for the most severe combinations of system fail- 
ure. Cooling of the fuel is assured by natural physical processes that 
do not depend on mechanical components such as pumps. These in- 
trinsic characteristics assure public safety and ultra high reliability. 
31 references, 3 figures, 3 tables. 


28532 (INIS-mf—10845, pp 1-4) Solution and implemen- 


tation of project Simulator of WWER-440 nuclear power 
plant. Koukal, V. (ORGREZ, ony: Czechoslovakia). 
1985. (in Czech). NTIS (US Sales , PC A03/MF AOI. 
File Number DE87780116. 
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Provozne Vyvojove Prace ORGREZ.; (no.48). 
In WWER-440 simulator. 


The time data are given of the development and construc- 
tion of the simulator of a WWER-440 nuclear power plant unit. 
The individual tasks are summed up which are related to the 
project implementation, and cooperating institutions and enterprises 
are listed. (J.C.). 


28533 (INIS-mf—10845, pp 5-11) Simulator of nuclear 
power plant with WWER-440 units. Krcek, V. (ORGREZ, 
Prague, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE87780115. 

Provozne Vyvojove Prace ORGREZ.; (no.48). 

In WWER-440 simulator. 

The use is discussed of simulators in the training of qualified 
personnel for the construction and operation of nuclear power 
plants. Simulators are used for training all activities and thinking 
processes related to the control of a nuclear reactor in the course of 
quasi-steady and non-steady states. The development and implemen- 
tation is summed up of the construction of such a simulator for 
WWER-440 nuclear power plants. The main parts of the simulator 
include the unit control room, the computer system, the teacher's 
workplace and the interface system. The possibility of simulating 
the functions of the unit for personnel training is based on the de- 
scription of the behaviour of the simulated object in form of mathe- 
matical models of its basic technological subsystems and their inter- 
relations within the range of operating patterns. (J.C.). 


28534 (INIS-mf—10845, pp 12-17) Special electronics for 
simulator. Kadrnka, M. (ORGREZ, Prague, Czechoslova- 
kia). 1985. (In Czech). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87780115. 

Provozne Vyvojove Prace ORGREZ.; (no.48). 

In WWER-440 simulator. 

The system of special electronics consists of an assembly of 
50 partial modules which correspond to technological units or 
groups of the primary and secondary circuit whose functions the 
system simulates at control or information levels. As concerns elec- 
trical equipment this includes models of the generator and the 
transformer, the power supply system and the system of own 
power consumption, the Diesel generator, etc. The units of special 
electronics provide the connection between controllers, recorders 
and interface DASIO 600, units interconnection and connection to 
the unit control room. The description and the uses of individual 
units of the system of special electronics are presented. (J.C.). 


28535 (INIS-mf—10845, pp 18-21) Computer system of 
simulator. Schrumpf, L. (ORGREZ, Prague, Czechoslova- 
kia). 1985. (In Czech). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87780115. 

Provozne Vyvojove Prace ORGREZ.; (no.48). 

In WWER-440 simulator. 

The configuration is described of the computer system of the 
simulator based on two interconnected control computers RPP 16 
S and RPP 16 S/S. The method is described of connecting the pe- 
ripheral units of the system to the basic comuter unit and the possi- 
ble connection of up to 8 controllers with a theoretical maximum 
transmission rate of 300,000 words.sec™1. The designed configura- 
tion allows to process simulation programs of the required range in 
real time. Problems which arose in the course of checking and 
functional testing of the complete system are discussed (the connec- 
tion of further controllers, processor failures, failures of working 
storage and power supplies. (J.C.). 


28536 (INIS-mf—10845, pp 22-24) Basic software of 
simulator. Provaznicek, J. (ORGREZ, Prague, Czechoslo- 
vakia). 1985. (In Czech). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87780115. 
ae Vyvojove Prace ORGREZ.; (no.48). 
R-440 simulator. 

A system of special electronic modules is described simulat- 
ing the basic functions of the technological equipment of a nuclear 
power plant and its control system. The basic software contains 
models of technological equipment, the information system, com- 
munication programs and the system of the instructor. The most 
important functions are summed up which are provided by the said 
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programs. The major problem in implementation was the lack of 
accurate information which led to the development of a rich sup- 
port software system. (J.C.). 


28537 (INIS-mf—10845, pp 25-27) Support software of 
WWER-440 nuclear power plant simulator. Stanek, J. 
(ORGREZ, Prague, Czechoslovakia). 1985. (In Czech). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87780115. 

Provozne Vyvojove Prace ORGREZ.; (no.48). 

In WWER-440 simulator. 

A brief description is presented of programs and program 
systems which are not directly involved in the simulation of the 
equipment and the control of the power unit with regard to person- 
nel. Part one is designed for work in real time (control and testing 
of the simulator, independent testing programs and independent 
generation and implementation programs) while the second part 
(debugging system, editor, compiler, macrolanguage library) does 
not operate in real time. (J.C.). 


28538 (INIS-mf—10845, pp 28-32) Instructor’s console 
control system. Sedlacek, M. (ORGREZ, Prague, Czecho- 
slovakia). 1985. (In Czech). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87780115. 

Provozne Vyvojove Prace ORGREZ.; (no.48). 

In WWER-440 simulator. 

The properties are briefly summed up of software carrying 
out control and checking work. The communication is described 
between the instructor and the system and the function of the 
instructor’s console is outlined. The method is presented of setting 
the initial state, checking the individual inputs prior to start, simu- 
lating failures, keeping periodical and operation protocols, stopping 
the system. The dynamic display of tables provides control person- 
nel with continuous knowledge of the system’s condition, defines 
usable optional functions and practically eliminates the possibility of 
incorrect action. (J.C.). 


28539 (INIS-mf—10845, pp 33-35) Training of nuclear 
power plant personnel on Czechoslovak WWER-440 simula- 
tor. Dugovic, M. (Rezortne Skoliace a Vycvikove Stredisko 
VUJE, Trnava, Czechoslovakia). 1985. (In Slovak). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87780115. 

Provozne Vyvojove Prace ORGREZ.; (no. 48). 

In WWER-440 simulator. 

The aim of simulator training is to train personnel for con- 
trol work observing technical and technological regulations of nu- 
clear power plant operation. Training is implemented in two forms: 
basic training and recurrent training. The daily regime of the train- 
ing course is divided into theoretical education, simulator training 
and evaluation. Simulator training is oriented to the preparation of 
the workplace, presentation, controlled intermittent work and inde- 
pendent control work. (J.C.). 


28540 (INIS-mf—10845, pp 36-39) Present and the pros- 
pects of nuclear power plant simulators. Panek, J. 
(ORGREZ, Prague, Czechoslovakia). 1985. (In Czech). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87780115. 

Provozne Vyvojove Prace ORGREZ.; (no.48). 

In WWER-440 simulator. 

The worldwide problems are discussed of the development, 
implementation, uses and prospects of simulators of nuclear power 
plants. Factors affecting personnel training are outlined. A survey is 
given of completed simulators, simulators which are under con- 
struction or which have been ordered. Criteria are suggested for 
the evaluation of the development of simulators to date. The latest 
trends are summed up relating to the fidelity of the simulator with 
regard to the reference power plant. The digital system has proved 
to be the best as concerns information ‘Signal processing. The eco- 
nomic effect of simulators shows up in increased electric power 
output, reduced costs for removal of failures, reduced time for at- 


taining stabilized power of new units and reduced costs of training. 
G.C.). 


28541 (INIS-mf—10877, pp 133) Performance of ion ex- 
change resins in the active circuits of pressurised water reac- 
tors. Couderc, R.; Ambrus, P. (Duolite International, S.A., 
Vitry-sur-Seine, France). 1986. NTIS (US Sales Only), PC 
A09/MF AOl. File Number DE87702014. (CONF- 
8605240—Absts.). 


From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28542 (ITEF—26(1986)) Dependence of specific energy 
on the operation mode of a power reactor. Zaritskaya, T.S.; 
Kiselev, G.V.; Rudik, A.P.; Tsenter, Eh.M. (Gosudarstven- 
nyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1986. 20p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701851. 

Using mathematical models of RBMK and WWER type re- 
actors the dependence of specific energy on different modes of the 
reactor operation is investigated. Under the modes studied the reac- 
tor criticality is maintained by the withdrawal of efficient absorber, 
by fission nuclides or nuclear fuel stationary makeup. 4 figures, 8 
tables. 


28543 (KFKI—1986-76/G) Non-destructive fuel burn-up 
study on WWR-SM type fuel assemblies. Gamma spectromet- 
ric method. Vidovszky, I.; Vegh, J.; Kereszturi, A. (Hungar- 
ian Academy of Sciences, Budapest. Central Research Inst. 
for Physics). Oct 1986. 39p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87702057. 

A measuring method and an experimental facility consisting 
of a shielded sample container, a collimator tube and a Ge(Li) de- 
tector were developed to determine fuel burnup in WWR-SM type 
reactors. Axial and azimuthal isotope distributions were measured 
by gamma spectroscopy. Burnup levels calculated from the activity 
ratio of Cs and *7Cs and from the absolute activity of 1°7Cs 
were compared with the values derived from the energy output of 
the assemblies. (V.N.). 9 references, 11 figures, 5 tables. 


28544 (KFKI—1986-81/G) Results and interpretation of 
noise measurements using in-core self powered neutron detec- 
tor strings at Unit 2 of the Paks Nuclear Power Plant. 
Gloeckler, O.; Por, G.; Valko, J. (Hungarian Academy of 
Sciences, Budapest. Central Research Inst. for Physics). 
Nov 1986. 29p. (CONF-860414—11). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE87702058. 

From 6. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (14 Apr 1986). 

In-core neutron noise and fuel assembly outlet temperature 
noise measurements were performed at Unit 2 of Paks Nuclear 
Power Plant. Characteristics of the reactor and the noise measuring 
equipment are briefly described. The in-core Rhodium emitter 
selfpowered neutron detector strings positioned axially above the 
other show high coherence and linear phase at low frequencies in- 
dicating a marked transport effect, not regularly measured in 
PWRs. The coherence between horizontally placed neutron detec- 
tors is small and the phase is zero. A transport effect of different 
nature is obtained between neutron detectors (in-core and ex-core) 
and fuel assembly outlet thermocouples. The observed characteris- 
tics depend on reactor and fuel assembly power in a way support- 
ing interpretation in terms of coolant density and void content 
changes and power feedback effects. During routine analysis vibra- 
tion of 1.1 Hz appeared as a strong peak in the power spectra. The 
control assembly that was responsible for the observed behaviour 
could be localized with high certainty. 23 references, 18 figures, 5 
tables. 


(KFKI—1986-82/G) Sophisticated systems for ana- 

-oerwl standard signals of a PWR NPP for diagnostic pur- 
poses. Por, G.; Adorjan, F.; Czibok, T.; Gloeckler, a 
Makai, M.; Valko, ¥ (Hungarian Academy of Sciences, Bu- 
dapest. Central Research Inst. for Physics). Nov 1986. 16p. 
(CONF-860414—12). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87702059. 

From 6. power plant dynamics, control and testing symposi- 
um; Knoxville, TN, USA (14 Apr 1986). 
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An expert system is presented, which was designed for 
WWER type nuclear power plants (NPP) with 440 MWe PWR 
units. The input of the expert system includes the most important 
technological parameters of the core and of the primary and sec- 
ondary loops. The expert system consists of the reactor noise diag- 
nostics system (RNDS) and the on-line analysis system 
(VERONA). RNDS processes the AC components of measured 
signals. The application of RNDS advanced results in the following 
fields: registration of base line spectra; identification and localiza- 
tion of in core vibration, core barrel motion, propagating disturb- 
ances and the beginning of boiling; estimation of rector parameters; 
sensor diagnostics. VERONA processes the DC components. The 
following estimates are displayed: the total power production, the 
power generation in each fuel assembly and at ten elevations, the 
heat balance. 19 references, 10 figures. 


28546 (NUCLEBRAS-CDTN—524/86) Technology 
transfer within the KFA/NUCLEBRAS Cooperative Program 
Thorium utilization in PWRs. Maly, V.; Pinheiro, R.B. (NU- 
CLEBRAS, Belo Horizonte (Brazil)). Mar 1986. 15p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701906. 

The results of the cooperative R and D program Th-Utiliza- 
tion in PWRs performed by KFA and NUCLEBRAS under par- 
ticipation of KWU and NUKEM are presented. The results show 
that (Th,U)O2 and (Th,Pu)O2 fuel can be inserted in unchanged fuel 
assemblies in a standard PWR in both 3 and 4 years cycle. The ad- 
vanced fuel fabrication process based on pellets pressing provides 
(Th,U)O, fuel satisfying PWR specifications. This fuel, under irra- 
diation testing since 1983, shows good irradiation performance in a 
good agreement with the model predictions. In the field of reproc- 
essing the results on laboratory scale show that PWR thorium fuel 
can be reprocessed using the known flow sheets. 


28547 (WCAP—11333) Characterization of Westinghouse 
17 x 17 optimized fuel assemblies for verification of extended 
burnup at J.M. Farley Unit 1. Shah, H.; Kunishi, H. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA (USA). Nuclear 
Energy Systems Div.). Nov 1986. 107p. NTIS (US Sales 
Only), PC A06/MF A0O1. File Number DE87007717. 

An Optimized Fuel Assembly (OFA), developed by Wes- 
tinghouse improves the utilization of fuel cycle resources and there- 
by enhances fuel cycle economics. The OFA provides these signifi- 
cant improvements by extending burnups of the fuel. The purpose 
of this report is to describe the component characteristics of the 
OFAs as they were documented before the assemblies were in- 
stalled in the reactor core. (FI) 


2103 Power Reactors, Non-breeding, Graphite 
Moderated 


REFER ALSO TO CITATION(S) 28458, 28542, 28675 


28548 (INIS-mf—10827) Commissioning of the THTR- 
300-MWe prototype power plant - A milestone for further ap- 
plication of this high-temperature reactor line. Simon, M.; 
Baust, E.; Schoening, J. (World Energy Conference, 
London (UK)). Oct 1986. 24p. (CONF-861010—15). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702003. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

With the completion of the THTR 300 and the development 
of the follow-on plant HTR 500, the BBC/HRB company group 
has taken the pebble bed high-temperature reactor to the threshold 
of the commercial stage. The HTR is an important innovation in 
the field of reactor technology which can play an important role in 
the intermediate and long-term supply of safe, environmental 
friendly and economic energy. The power level of 550 MW meets 
the requirements of the present energy market which shows a trend 
towards smaller power units as a result of grid size, investment 
effort, and the slower increase in electricity demand in industrial 
nations. The advantages of the high-temperature reactor, such as 
high thermal efficiency, low waste heat, low radiation exposure of 
operating and maintenance personnel, high inherent safety, simple 
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mode of operation, flexible fuel cycle with the potential to extend 
fuel resources, high availability, are currently uncontested and will 
represent the future standards for the peaceful uses of nuclear 
energy. For special applications in industry (steam and electpower 
as a cogeneration product) and in case of special siting conditions, 
BBC/HRB developed a small 100 MW HTR, which can also be 
constructed as a 200 MW twin plant at favorable cost conditions. 
For an economic use of domestic coal in a processed form, the 
HTR represents the optimum solution as to economic and environ- 
mental aspects as well as extension of resources, especially if com- 
bined with conventional gasification procedures and in direct appli- 
cation of nuclear process heat at high gas temperatures of about 
950 deg. C. In this field the development of the heat-exchanging 
components remains to be completed, before commercial applica- 
tion will be possible. The HTR is particularly well suited for erec- 
tion in developing countries and industrial threshold countries 
which turn to nuclear energy for the first time. 


28549 (JAERI-M—86-092) Irradiation experiments of 
3rd, 4th and 5th fuel assemblies by an in-pile gas loop, OGL- 
1, Fukuda, K.; Kobayashi, F.; Hayashi, K.; Minato, K.; Ki- 
kuchi, T.; Adachi, M.; Iwamoto, K.; Ikawa, K.; Itami, H. 
= Atomic Energy Research Inst., Tokyo). Jul 1986. 
296p. (In Japanese). NTIS (US Sales Only), PC A13/MF 
AO1. File Number DE87701863. 

Three irradiation experiments for 3rd, 4th and Sth fuel as- 
semblies which had been composed of VHTR reference coated par- 
ticle fuels and graphite components were carried out by an in-pile 
gas loop, OGL-1 during 1979 and 1982. The main purposes of these 
experiments were to study on bowing of the fuel rod by irradiation 
for the 3rd fuel assembly, to study on fuel behavior under relatively 
low burnup irradiation for the 4th fuel assembly, and to study on 
fuel behavior up to full burnup of VHTR design for the 5th fuel 
assembly. For understanding in-pile fuel behavior, fractional re- 
leases of fission gases from each fuel assembly were estimated by 
measuring the fission gas concentrations in the primary loop of 
OGL-1. The post-irradiation examination (PIE) was carried out ex- 
tensively on the fuel block, the fuel rods and the fuel compacts in 
Tokai Hot Laboratory. Also, made were the measurements of me- 
tallic fission product distributions in the fuel assemblies and the fuel 
rods. The results in these experiments were given as follows ; 
bowing of the fuel rod in the 3rd fuel assembly was 0.7 mm, but 
integrity of the rod was kept under irradiation. Fractional release of 
the fission gas from the 4th fuel assembly remained in the order of 
10-7 during irradiation, suggesting that the fuel performance was 
excellent. The fractional release from the Sth fuel assembly, on the 
other hand, was in the order of 10-5 which was the same level in 
the VHTR design. 


28550 (UNI-SA—182) Prioritization and budgeting of en- 
vironmental projects at DOE’s N Reactor using the project/2 
report writer and resource scheduling. Altschwager, C.J. 
(UNC Nuclear Industries, Inc., Richland, WA (USA)). 17 

1986. Contract AC06-76RL01857. 16p. (CONF- 
8610205—1). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE87002687. 

From Project/2 users conference; Los Alamos, NM, USA 
(24 Oct 1986). 

Several Federal and Washington State Environmental Laws 
apply to operations and facilities associated with the N Reactor. In 
order to comply with these regulations, it has been decided to use a 
scheduling technique similar to the Integrated Living Schedule ap- 
proach promoted by the NRC. The unique quality about the 
method described in this report is the use of weighted averaging to 
establish priorities for resource scheduling. 
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2104 Power Reactors, Non-breeding, Otherwise 
Moderated Or Unmoderated 


REFER ALSO TO CITATION(S) 28643, 28667 


28551 (INIS-mf—10826) Pressure tube replacement in 
Pickering NGS A units 1 and 2. Irvine, H.S.; Bennett, E.J.; 
Talbot, K.H. (World Energy Conference, London (UK)). 
Oct 1986. 25p. (CONF-861010—14). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87702002. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

r Being able to technically and economically replace the most 
radioactive components (excluding the nuclear fuel) in operating re- 
actors will help to ensure the ongoing acceptance of nuclear power 
as a viable energy source for the future. Ontario Hydro is well 
along the path to meeting the above objective for its CANDU- 
PHW reactors. Following the failure of a Zircaloy-II pressure tube 
in unit 2 of Pickering NGS A in August, 1983, Ontario Hydro has 
embarked on a program to replace all Zircaloy-II pressure tubes in 
units 1 and 2 at Pickering. This program integrates the in-house re- 
search, design, construction, and operating skills of a large utility 
(Ontario Hydro) with the skills of a national nuclear organization 
(Atomic Energy of Canada Limited) and the private engineering 
sector of the Canadian nuclear industry. The paper describes the 
background to the pressure tube failure in Pickering unit 2 and to 
the efforts incurred in understanding the failure mechanism and 
how similar failures are not expected for the zirconium-niobium 
pressure tube material used in all other large CANDU-PHW units 
after units 1 and 2 of Pickering NGS A. The tooling developed for 
the pressure tube replacement program is described as well as the 
organization to undertake the program in an operating nuclear sta- 
tion. The retubing of units 1 and 2 at Pickering NGS A is nearing a 
successful completion and shows the benefits of being able to inte- 
grate the various skills required for this success. Pressure tube re- 
placement in a CANDU-PHW reactor is equivalent to replacement 
of the reactor vessel in a LWR. The fact that this replacement can 
be done economically and with acceptable radiation dose to work- 
ers augurs well for the continued viability of the use of nuclear 
energy for the benefit of mankind. 13 figures, 4 tables. 


2105 Power Reactors, Breeding 


REFER ALSO TO CITATION(S) 28602, 28671, 28682 


28552 (AD-A—176580/9/XAB) Transient limits of the 
Fast Flux Test Facility with respect to the passive safety pro- 
gram for liquid-metal fast breeder reactors. Master's thesis. 
Sovinec, C.R. (Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA)). 1987. 80p. (AFIT/CI/NR—87-15T). 
NTIS, PC A05/MF AO1. 

Reviewing the history behind the transient limits, including 
how they are presently calculated, teaches what affects the Fast 
Flux Test Facility (FFTF) capabilities. The purpose of this thesis is, 
therefore, to give the passive safety planners a compact source of 
this information. It covers the original methodology for calculating 
the transient limits, the NRC’s criticisms of it, and the subsequent 
revisions at a level thorough enough for a basic understanding. 
There is also a chapter on metal fuel to provide qualitative informa- 
tion that will influence its use in the FFTF during transient tests. 
Finally, the conclusion indicates the direction HEDL should take 
to maximize the potential of the FFTF as a transient test facility. 


28553 (CTA-IEAV-RP—016/86) Optimization of binary 
breeder reactor VI - an acceptable project of binary breeder 
reactor. Ishiguro, Y.; Dias, A.F. (Centro Tecnico Aeroespa- 
cial, Sao Jose dos Campos “ors Inst. de Estudos Avan- 
cados). May 1986. 19p. P‘dn P guese). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87701741. 

A binary breeder reactor that achieves desired characteris- 
tics reasonably well has been developed. Its design and characteris- 
tics are reported. Previous models showed several complications 
that result from introduction of **U/Th fuel in the core of a 
LMFBR, compared to purely Pu/U fueled ones. In this new model, 
the core is made larger to achieve higher breeding ratios and 
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longer refueling intervals, the number of fuel assemblies is increased 
to accomodate a larger number of control rod assemblies required 
to compensate for reactivity losses and to control oscillations of the 
power densities, and, consequently, the fuel inventories are higher. 
High fuel burnups are achieved without too much complications in 
the refueling schedule and the power densities can be maintained 
reasonably constant over an operational cycle. Low sodium void 
reactivity reduce the potential for severe accidents and a reasonably 
efficient utilization of thorium can be realized. 


28554 (CTA-IEAV-RP—017/86) Project and characteris- 
tics of a SMW experimental fast reactor. Ishiguro, Y.; Nasci- 
mento, J.A. do. (Centro Tecnico Aeroespacial, Sao Jose dos 
Campos (Brazil). Inst. de Estudos Avancados). May 1986. 
29p. (In Portuguese). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE87701742. 

Characteristics of a 5 MW experimental fast reactor are re- 
ported. The reactor is designed with emphasis on fuel and materials 
irradiation and uses fuel assemblies of a standard structure. The ref- 
erence core consist of 37 fuel assemblies, each of which contains 19 
pins of metallic Pu/Zr fuel. With a core height of 17.6 cm the core 
volume is 11.4 liter and the central fast (E >=100 KeV) flux is 0.9 
x 10*5 n/cm? sec. In addition to twelve control rod assemblies with 
a total reactivity worth of 5.5% Ak, 42 assemblies for reactivity 
compensation are placed in the two rings outside the core. Replac- 
ing these assemblies with driver, blanket, or reflector-shield assem- 
blies, large reactivities can be added to make the central assembly 
position available for test irradiations and to assure high levels of 
burnup of driver assemblies. 


28555 (FEI—1770) Mixing sodium jets in a fuel assembly 
collector. Zhukov, A.V.; Mogil’ner, A.I.; Avdeev, E.F. (Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1986. 2Ip. 
(In Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701749. 

General physics results of experimental and calculated stud- 
ies of the fields of sodium temperature (rate) and fluctuation char- 
acteristics of temperature in mixing chamber of model fuel assem- 
blies for fast reactor, when overheating of the central fuel assembly 
as to the six surrounding ones takes place, are presented. Approxi- 
mated theoretical solution (with subsequent numerical calculation) 
of the problem of coolant jet flow in a cell above fuel assembly (in 
supposition of identical operation conditions of fuel assemblies), 
when the Prandtl-Mizes modified variables are used, which permits 
to reduce the momentum equation and equation of full enthalpy 
transfer to nonlinear equation of thermal conductivity type, is pre- 
sented. 5 references, 9 figures, 1 table. 


28556 (INIS-mf—10833) LMFBR technical development: 
achievements and prospects. Hennies, H.H.; Nicholson, 
R.L.R.; Pistella, F.; Rapin, M. (World Energy Conference, 
London (UK)). Oct 1986. 14p. (In French). (CONF- 
861010—21). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE87702009. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

The recent commissioning of the SUPERPHENIX proto- 
type (1200MWe), which is the outcome of a tight cooperation be- 
tween several European partners, demonstrates the technical feasi- 
bility of industrial size Fast Breeder Reactors (FBR) and gives to 
Europe the leading part in FBR development. This achievement 
relies on studies which started more than 30 years ago and which 
have been marked by various realizations in European countries. 
Taking into account the slowing down of major nuclear pro- 
grammes throughout the world and the resulting reduction of natu- 
ral uranium needs the commercial deployment of LMFBRs does 
not appear presently necessary before the beginning of next centu- 
ry: this delay has to be used to work out a reactor model which 
will be economically attractive. The importance of efforts which 
remain to be carried out to achieve this goal, notably for what con- 
cern R and D, justifies the strengthening of the European coopera- 
tion and the extension of its scope to FBR fuel cycle activities. 
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28557 (JAERI-M—86-094) Fabrication of uranium-pluto- 
nium mixed carbide fuel pins for high power irradiation tests. 
Arai, Y.; Iwai, T.; Maeda, A. (Japan Atomic Energy Re- 
search Inst., Tokyo). Jul 1986. 29p. (In Japanese). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87701865. 

Two uranium-plutonium mixed carbide fuel pins were fabri- 
cated for high power irradiation tests. Near stoichiometric and hy- 
perstoichiometric mixed carbide pellets with low densities were 
used as fuel materials, and 316-type stainless steel cladding tubes re- 
ceived from DOE were adopted. In this paper, the design of fuel 
pins and the procedure of fuel preparation and pin fabrication are 
described, together with several examinations ns both fuel 
pellets and pins. 


2106 Power Reactors, Auxiliary, Mobile, Package, And 
Transportable 


28558 Space nuclear power systems 1985; Proceedings of 
the Second Symposium, Albuquerque, NM, Jan. 14-16, 1985. 
Volumes 3 & 4, El-genk, M.S.; Hoover, M.D. Malabar, FL; 
Orbit Book Co., Inc. (1987). 410p. (CONF-850103—). Price 
of two volumes, $110. 

From 2. symposium on space nuclear power systems; Albu- 
querque, NM, USA (14 Jan 1985). 

Papers are presented on the US space nuclear power pro- 
gram, civilian and military applications for nuclear power in space, 
and the designs, requirements, and costs of space nuclear power 
missions and systems. Topics discussed include space nuclear reac- 
tor fuel and fuel performance, the properties of refractory metal 
alloys, the development of liquid droplet and heat pipe radiators for 
thermal management in space, and systems analysis and testing. 
Consideration is given to methods for converting thermal energy to 
useable electrical energy in space, control and power conditioning 
electronics systems for space applications, reactors and shields, op- 
tions for space nuclear propulsion, and the safety and reliability of 
using nuclear reactors in space. 


28559 Opening up to the future in space with nuclear 
power. Buden, D.; Angelo, J. Jr. pp 35-41 of Space nuclear 
power systems 1985; Proceedings of the Second Symposi- 
um, Albuquerque, NM, Jan. 14-16, 1985. Volumes 2 & 4. 
El-genk, M.S.; Hoover, M.D. Malabar, FL; Orbit Book Co., 
Inc. (1987). (CONF-850103—). 

From 2. symposium on space nuclear power systems; Albu- 
querque, NM, USA (14 Jan 1985). 

The relationship between the exploration of space and the 
availability of abundant power supplies is discussed. It is proposed 
that nuclear power will be needed to satisfy the power demands of 
manufacturing facilities in LEO, and power demands for the year 
2000 are projected to be 300 KW(e). The capabilities and develop- 
ment of the Space Station are described; the use of nuclear power 
for the Station and various reactor location configurations are stud- 
ied. The power requirements that will be necessary for the develop- 
ment of lunar resource bases and the exploration of Mars and other 
planets are considered; the advantages of nuclear power are exam- 
ined. 8 references. 


28560 Uranium nitride fuel fabrication for SP-100 reac- 
tors. Mason, R.E.; Chidester, K.M.; Hoth, C.W.; Matthews, 
B.R. pp 63-70 of Space nuclear power systems 1985; Pro- 
ceedings of the Second Symposium, Albuquerque, NM, Jan. 
14-16, 1985. Volumes 3 & 4. El-genk, M.S.; Hoover, M.D. 
— FL; Orbit Book Co., Inc. (1987). (CONF- 850103— 


From 2. symposium on space nuclear power systems; Albu- 
querque, NM, USA (14 Jan 1985). 

Fuel pins of uranium mononitride clad in Nb-1 percent Zr 
were fabricated for irradiation tests in EBR-II. Laboratory scale 
process parameters to synthesize UN powders and fabricate UN 
pellets were developed. Uranium mononitride was prepared by con- 
verting UO: to UN. Fuel pellets were prepared by communition of 
UN briquettes, uniaxial pressing, and high temperature sintering. 
Techniques for machining, cleaning, and welding Nb-1 percent Zr 
cladding components were developed. End caps were electron 
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beam welded to the tubing. Helium back-fill holes were sealed with 
a laser weld. 8 references. 


2107 Regulation And Licensing 


REFER ALSO TO CITATION(S) 28648 


20561 (NUREG/CR—4712) Regulatory analysis of Regu- 
latory Guide 1.35 (Revision 3, Draft 2): In-service inspection 
of ungrouted tendons in prestressed concrete containments. 
Naus, D.J. (Oak Ridge National Lab., TN (USA); Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research). Feb 1987. Contract AC05- 
84OR21400. 133p. (ORNL/TM—10163). NTIS MF AOl1- 
GPO. File Number T1I87005669. 

The objectives of this study were to review all the changes 
in the latest version (Rev. 3, Draft 2) of Regulatory Guide 1.35 and 
to provide a regulatory analysis for all positions in the guide to de- 
termine if it is cost-effective to backfit the guide to the contain- 
ments of existing plants. To meet these objectives, three tasks were 
undertakeu.. The first task outlined containment design criteria, 
traced the evolution of prestressed concrete containment configura- 
tions and prestressing systems, reviewed the history of the develop- 
ment of the guide, and summarized the applicability of the particu- 
lar versions of the regulatory guide to the 43 nuclear plants that 
utilize a prestressed concrete containment. Under the second task a 
comparative regulatory analysis of Rev. 3 (Draft 2) of the guide 
was developed in which major decision factors affected by the pro- 
posed change were identified, and differential risk and cost factors 
were addressed in relation to the current version of the guide 
which is in effect (Rev. 2). Finally, under the third task a backfit 
analysis was conducted in accordance with the requirements of the 
“Backfitting” Rule, Section 50.109 for each of the revised or added 
positions contained in Rev. 3 (Draft 2). Application of the revision 
to operating plants will provide consistency in review and a uni- 
form standard for assessing the in-service condition of the ungrout- 
ed tendons in prestressed concrete containments. It is concluded 
that the revisions will have a positive impact on safety and thus 
lower public risk. Backfitting of the revised guide is possible for 
most plants licensed since 1974. 
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REFER ALSO TO CITATION(S) 28531, 28546, 28556, 28695, 28696 


28562 (CONF-870415—1) A level playing field: Obtain- 


‘ing consistent cost estimates for advanced reactor designs. 


Hudson, C.R. II; Rohm, H.H.; Humphreys, J.R. Jr. (Oak 
Ridge National Lab., TN (USA); Department of Energy, 
Washington, DC (USA)). 1987. Contract AC05-840R21400. 
16p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87007368. 

From American power conference; Chicago, IL, USA (27 
Apr 1987). 

Rules and guidelines for developing cost estimates are given 
which provide a means for presenting cost estimates for advanced 
concepts on a consistent and equitable basis. For advanced reactor 
designs, the scope of a cost estimate includes the plant capital cost, 
the operating and maintenance cost, the fuel cycle cost, and the 
cost of decommissioning. Each element is subdivided as is neces- 
sary to provide a common reporting format for all power plant 
concepts. The total generation cost is taken to be a suitable choice 
for a summary figure of merit. To test the application of the rules 
and guidelines as well as developing reference costs for current 
technologies, several different sized coal and pressurized water re- 
actor plant cost estimates have been prepared. (LEW) 


28563 (INIS-mf—10818) Energy trends, policies and role 
of nuclear energy in the Indian context. Srinivasan, M.R.; 
Mahadeva Rao, K.V. (World Energy Conference, London 
(UK)). Oct 1986. 19p. (CONF-861010—6). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701994. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 
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India has an area of 3.3 million square kilometres and a pop- 
ulation of over 700 million. Major energy resources in India are 
coal, hydro and nuclear. Oil and gas resources are relatively much 
smaller. India has pursued a consistent policy with regard to the de- 
velopment of nuclear energy for power generation over the last 
three decades. In order to enable full utilisation of the limited urani- 
um resource and the vast thorium resource, development of all fuel 
cycle activities has been pursued vigorously and indigenous capabil- 
ity established. Current nuclear power projects have an indigenous 
content over 90%. Indigenous capabilities have also been estab- 
lished in efficient operation and maintenance of nuclear power sta- 
tions. Results of environmental surveys at Tarapur, Rajasthan and 
Kalpakkam confirm that there has been no adverse impact on the 
environment from the operation of nuclear power stations. Besides 
the three stations in operation and two projects at Narora and Kak- 
rapar under construction, work on two more projects each consist- 
ing of 2x235 MW at Kaiga and Rajasthan has been initiated. It is 
proposed to set up 4 additional units of 235 MW each and 12 units 
of 500 MW each by the year 2000 increasing the installed capacity 
for nuclear power to about 10,000 MW. The Fast Breeder Test Re- 
actor at Kalpakkam has been commissioned and design of a 500 
MW prototype Fast Breeder Reactor of pool type has been taken 
up. The capital cost of nuclear power projects in India has re- 
mained stable around US$ 1000/KW (1985 US$). All the operating 
nuclear power units in India are supplying electricity cheaper than 
coal based electricity in the region. MAPS, the most recent unit 
supplies power at 34 mills/KWh. The coal fired thermal power sta- 
tion at Raichur in the same region supplies power at 6 mills/K Wh. 
Nuclear power has reached a stage of maturity and is the only 
energy technology that can supplement coal, hydro and oil. 


28564 (INIS-mf—10823) Success in nuclear technology 
transfer: A Canadian perspective. Lawson, D.S.; Stevens, 
J.E.S.; Boulton, J. (World Energy Conference, London 
(UK)). Oct 1986. 17p. (CONF-861010—11). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87701999. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

Technology transfer has played a significant part in the ex- 
pansion of nuclear power to many countries of the world. Canada’s 
involvement in nuclear technology transfer spans four decades. The 
experience gained through technology transfer, initially to Canadian 
industry and then to other countries in association with the con- 
struction of CANDU nuclear power plants, forms a basis from 
which to assess the factors which contribute to successful technolo- 
gy transfer. A strong commitment from all parties, in terms of both 
financial and human resources, is essential to success. Detailed plan- 
ning of both the scope and timing of the technology transfer pro- 
gram is also required together with an assessment of the impact of 
the introduction of nuclear power on other sectors of the economy. 
2 figures. 


28565 (INIS-mf—10824) Energy options and regional co- 
operation on nuclear energy in the Asia-Pacific region. Shin, 
Jae In. (World Energy Conference, London (UK)). Oct 
1986. 14p. (CONF-861010—12). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87702000. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

This paper reviews the extensive forms of Asia-Pacific re- 
gional cooperation in nuclear power to develop and provide eco- 
nomical and reliable energy supply for sound economical growths 
of developing countries in this region, which has seen rapid growth 
of energy consumption more than anywhere else in recent years. 
Nuclear power has received keen attention from DCs because it 
can provide a self-reliable energy supply and promote development 
of high technology in the associated engineering and manufacturing 
industries locally. However, due to the particular characteristics in 
nuclear power technology, a close cooperation is required between 
the seller(industrialized) and buyer(developing) countries. The Asia- 
Pacific regional cooperation in nuclear power is a step toward pro- 
viding mutual benefits to the countries involved in this region, and 
this paper explores potential ways in formulating basic and system- 
atic approaches and areas of full scope cooperation. 3 figures. 
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28566 (INIS-mf—10825) French nuclear development 
program a success today, an asset for the future. Guilhamon, 
J.; Renon, G. (World Energy Conference, London (UK)). 
Oct 1986. 22p. (In French). (CONF-861010—13). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87702001. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

The two oil crises induced France to take up a triple chal- 
lenge: limiting the cost of the country’s energy supply, reducing its 
dependency on foreign energy supplies and diversifying its sources 
of supply. From this triple point of view, nuclear electricity rapidly 
emerged as a key factor in the French energy policy. In that con- 
sideration, France has been making a major effort in restructuring 
its electricity supply system since 1974. Its effort is now bearing 
fruit. From a technical standpoint, 40 GWe of nuclear power are 
already commissioned, accounting for 65% of the electricity gener- 
ated. As for power plants themselves or the fuel cycle, the results, 
relating to the management of costs, availability and environmental 
preservation confirm the validity of the general orientations taken. 
Since electricity in France relies, to a large extent on nuclear 
energy, it is available, competitive and entails foreign currency sav- 
ings. The future development of nuclear power in the electricity 
generation system is basically dependent on domestic demand for 
electricity. This trend will be mainly based on electricity penetra- 
tion in different economic energy sectors as a substitute for import- 
ed fuels. A study of past and present trends illustrate the potential 
of nuclear electricity and the problems related to its output. The 
successful implementation of a major programme necessitates mas- 
tering the technology by undertaking research and development 
work at the proper time. Design requires a long period of time, and 
planning should be carried out on a long-term basis. Research un- 
dertaken today relating to fast breeder reactors which could do 
away with uranium supply constraints, plays a determinant role in 
the future of the system. 8 figures. 


28567 (INIS-mf—10828) Prospects for nuclear power de- 
velopment in the medium term (up to 2000). Konstantinov, 
L.V.; Char, N.L.; Bennett, L.L. (World Energy Confer- 
ence, London (UK)). Oct 1986. 21p. (CONF-861010—16). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87702004. 


From 13. world energy conference; Cannes, France (5 Oct 
1986). 

There were at the end of 1985 374 nuclear power plants, 
with a total capacity of 250 GW(e), in operation in the world. In 
energy, nuclear power plants accounted for some 14% of the 
world’s electricity generation during 1985. Relatively high reserve 
capacities, uncertainties about future rates of growth in demand and 
financial constraints in most market economy countries seem to be 
the major reasons for the continuing low rate of ordering of new 
nuclear power plants. This may cause severe problems for the nu- 
clear industry in the second half of this decade and may constrain 
the electricity supply during the 1990s, particularly in view of the 
possible decrease of new orders for fossil-fuelled plants also, which 
is at least partly due to increasing concern about the environmental 
impact of such plants. To meet even a low estimate of worldwide 
nuclear capacity of 505 GW(e), corresponding to a 13% nuclear 
share of the total electricity generating capacity (but providing 
about 20% of the total electrical energy production), by the year 
2000, some 125-150 GW(e) will have to be ordered between now 
and the early 1990s. The addition of this capacity appears reasona- 
ble in light of the fact that about the same increase will occur 
during 1985-1990. The developing countries will need to add some 
600-800 GW(e) of generating capacity during the next 15 years, in- 
creasing their total installed capacity by a factor of 2.3 to 2.8. The 
IAEA estimates that, realistically, only some 35-75 GW(e) of these 
capacity additions up to 2000 would likely be with nuclear power 
plants. Thus, it is clear that, although nuclear power will be impor- 
tant in a few developing countries, most of the electricity needs in 
the developing world will continue to be met by other energy 
sources. 8 tables. 
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28568 (INIS-mf—10829) Nuclear power status and pros- 
pects in the USSR. Ryabev, L.D. (World Energy Confer- 
ence, London (UK)). Oct 1986. 12p. (CONF-861010—17). 
NTIS (US Sales Only), PC A02/MF A011. File Number 
DE87702005. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

' Power industry is a leading and fast developing branch of 
the USSR economy. The production of primary fuel resources in 
the country should increase from the present 2.3 billion tons of ref- 
erence fuel/year up to 3.2-3.4 billion tons of reference fuel/year by 
2000. During this period the electricity production at nuclear 
power plants is expected to increase at least 5-7 times. Technical 
and economical advantages of large-scale nuclear power develop- 
ment and the increased role of nuclear power in future energy pro- 
duction in the USSR are based on the following fundamental fac- 
tors: 1) With the introduction of nuclear breeding technology the 
fuel resources will become practically unlimited. 2) There are reli- 
able means to solve environmental protection issues at modern nu- 
clear power plants and other nuclear fuel cycle facilities as well as 
contemplated solutions of radioactive waste disposal problems. 3) 
Nuclear power plants are economically competitive with fossil-fuel 
power plants in a number of industrial regions. 5 references, 3 
tables. 


28569 (INIS-mf—10832) International cooperation in ad- 
vanced nuclear systems. An option for the future. Dee, J.B.; 
Kupitz, J.; O'Hara, F. (World Energy Conference, London 
(UK)). Oct 1986. 19p. (CONF-861010—20). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87702008. 


From 13. world energy conference; Cannes, France (5 Oct 
1986). 


Long-term energy problems are shared by all countries 
through world trade, and only a global solution can alleviate the 
anticipated future energy supply shortages for all. The only non- 
polluting, technologically-proven future energy supply options are 
offered by advanced nuclear power systems that utilize uranium 
and thorium as fertile fuel materials. For this reason, every major 
country with a nuclear power industry has a development pro- 
gramme for fast breeder and/or advanced converter nuclear power 
reactors. In these programmes international ventures have become 
the rule rather that the exception. The development of special dis- 
trict heating reactor systems is progressing as a CMEA collabora- 
tion. In the field of fast breeder reactors such ventures include the 
SNR-300, the FBTF, the Superphenix, and also the commercializa- 
tion programmes BN-800/1600 (COMECON) and the Superphenix- 
II (ARGO group). The basic objective of the IAEA is to enlarge 
the contribution of atomic energy to peace, health and prosperity 
around the world. For those Member States with development pro- 
grammes the Agency promotes status and planning, to share experi- 
ence on prototype plant operation, and to cooperate in identifying 
critical development issues. For Member States without major pro- 
grammes, the Agency compiles authoritative and objective world- 
wide plant data, publishes reports on world-wide development 
status, coordinates small exploratory research programmes and pro- 
vides technical assistance through expert services and equipment 
procurement. By providing the only existing global forum for pro- 
moting East-West and North-South inter-communication these 
IAEA activities encourage cooperation between countries engaged 
in development and inform countries interested to know more 
about the role of advanced reactors for meeting their future energy 
needs, which wilecome today’s energy needs in the not-too-distant 
future. 


28570 (INIS-mf—10834) Prospects for competitive nucle- 
ar power into the 21st century. Shapar, H.K.; Sasaki, T.; 
Thexton, H.E. (World Energy Conference, London (UK)). 
Oct 1986. 24p. (CONF-861010—22). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87702010. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

, Nuclear power stations committed today will be commis- 
sioned in the mid- to late-1990s and will operate for most of their 
lives in the 21st century. Utilities considering the nuclear option for 
new increments of capacity are, therefore, required to make judge- 
ments now on the competitiveness of nuclear plants well beyond 
the turn of the century. Reactors committed for mid-1990 startup 
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could have a lifetime competitive cost advantage of 20% to 80% 
over coal-fired plants in most NEA areas studied except for some 
parts of North America where low cost coal is available. Nuclear 
plants would retain an economic advantage in most countries even 
if they were to be used for load-following with resultant lifetime 
capacity (load) factors as low as about 60% (or even lower in many 
countries). Uranium resources are sufficiently large that fuel supply 
should not constrain nuclear power development well into the 21st 
century, as long as uranium prices provide a market incentive for 
continued exploration and mine development. Uranium prices seem 
unlikely to rise to a level which would remove nuclear’s advantage 
within the next several decades. There is apparently no technologi- 
cal reason why the back-end of the fuel cycle (spent fuel transpor- 
tation, storage, reprocessing and disposal of high level waste) and 
decommissioning of reactors should constrain further deployment 
of nuclear power. While the costs of these activities appear high in 
absolute terms, they will be relatively low per unit of electricity 
generated. Thus, even though there remain uncertainties regarding 
these future costs, they should have little impact on electricity con- 
sumers. 11 references, 8 tables. 


28571 The application of laboratory data from small-scale 
simulators to human performance issues in the nuclear indus- 


try. Spettell, C.M. (Dept. of Nuclear Energy, Brookhaven 


~ National Lab., Upton, NY 11973). pp 217-221 of Proceed- 


ings of the international topical meeting on advances in 
human factors in nuclear power systems. La Grange Park, 
IL; American Nuclear Society (1986). (CONF-860415—). 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

Laboratory analogs of nuclear power plant tasks were simu- 
lated on personal computers in two experimental studies. Human 
performance data were collected during each experimental study. 
The goal of the first experiment was to validate a quantitative 
model of dependence among human errors during testing, calibra- 
tion, and maintenance activities. This model, the Multiple Sequen- 
tial Failure (MSF) model (NUREG/CR-2211) has been used to 
quantify dependent human error failure probabilities for human reli- 
ability analyses in Probabilistic Risk Assessments (PRAs). The goal 
of the second experiment was to examine the relationship among 
psychological and behavioral characteristics of individuals and their 
performance at controlling a simulated nuclear power plant. 


28572 A model to quantify peer expectation to estimate 
performance success of shift technical advisors. Schreiber, 
R.E.; Vickroy, S.C. (Pacific Northwest Labs., P.O. Box 
999, Richland, WA 99352). pp 143-151 of Proceedings of 
the international topical meeting on advances in human fac- 
tors in nuclear power systems. La Grange Park, IL; Ameri- 
can Nuclear Society (1986). (CONF-860415—). 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

In the design of major systems, it is often necessary to rely 
on the opinions of experts to assist in the decision to select one al- 
ternative over another. When gathering the opinion data, however, 
it is necessary to determine the data that is most significant, trust- 
worthy, and reliable so that the best possible decision can be made. 
The purpose of this paper is to describe a model to quantify inter- 
view data to determine the expected success, based on expert opin- 
ion, of a proposed implementation plan. Methods are described to 
rate responses and weight respondees in interview situations. Data 
are presented as an example to show how the model functions. 
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REFER ALSO TO CITATION(S) 28609, 28610, 28611, 28809 


(CONF-870424—11) Computational method valida- 

[ for Economic ion and 

king group report. Whitesides, G.E. (Oak 

Ridge National Lab., TN USA). 1987. Contract AC05- 

840R21400. 6p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE87007661. 

From American Nuclear Society international meeting on 
advances in reactor physics, mathematics and computation; Paris, 
France (27 Apr 1987). 

Representatives from eleven Organization for Economic Co- 
operation and Development member countries participated in an 
exercise to validate computer calculations to evaluate the criticality 
safety for several fissile material transport and handling situations. 
A procedure evolved from this work which has been shown to 
demonstrate whether a given computation method produces ” valid” 
results. This procedure is expected to provide a basis for accept- 
ance of computational results on an international basis by regula- 
tory authorities through the comparison of methods used by the 
various countries. This work will also provide the framework for 
validating computational methods for other applications such as 
heat transfer and neutron/gamma shielding. 


26574 (IEN-DINEU—03/85) Monte Carlo method in ra- 
diation transport. Santo, A.C.F. de; Assis, J.T. de. (Instituto 
de Engenharia Nuclear, Rio de Janeiro (Brazil)). 20 Dec 
1985. 79p. (In Portuguese). NTIS (US Sales Only), PC 
A0S5/MF A001. File Number DE87701788. 

The applications of Monte Carlo method in problems of neu- 
tron and/or photon transport consistent with MORSE computer 
code are shown. (M.C.K.). 


28575 (LA—10895-T) Analysis of infinite domain critical- 
ity zones in finite reactors. Salimi, B. (Los Alamos National 
Lab., NM (USA); Illinois Univ., Urbana (USA)). Jan 1987. 
Contract W-7405-ENG-36. 142p. NTIS, PC A07/MF AOI; 
1; GPO Dep. File Number DE87004270. 

A reactor that is infinitely large has two ideal properties: (1) 
the fission rate density and, hence, the power are uniform through- 
out; and (2) the fuel density needed for criticality is minimum. A 
finite reactor loaded in this way would be subcritical and would 
have to contain additional fuel to compensate for neutron leakage 
to sustain criticality. The performance of two reactor models is 
analyzed on the basis of the multi-group diffusion approximation. 
Both models comprise a primary inner core zone which would be 
critical if it were infinite in extent. In the first model, the primary 
core zone is surrounded by a secondary core which is loaded to 
achieve a specific power density (i.e., fission rate density). The 
exact solutions of the multi-group diffusion equations are obtained 
for up to four energy groups. In the second model, the primary 
core zone contains a “thin” spherical fission plate. The exact solu- 
tions of the one- and two-group diffusion equations are obtained. 
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REFER ALSO TO CITATION(S) 28597, 28681, 28798, 29022, 29864 


26576 (INIS-mf—10539) ‘itudy of the simulation of 


Energies Nouvelles, Algiers (Algeria). Centre d'Etudes Nv- 
cleaires et Solaires). Jan 1986. 140p. (In French). NTIS (US 
Sales Only), PC A07/MF AO1. File Number DE87701820. 

The aim of this study is, for the long run, to define one or 
several procedures of ultrasonic nondestructive testing, allowing 
the use of the equipment, at their best conditions. In this work, the 
behaviour of the testing system is simulated. The water bounded by 
a reflector plane is taken as a propagation medium. The testing 
equipment is considered as a system composed by a set of sub-sys- 
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tems (generator, cable, transducers and reception amplifier). Each 
of these sub-systems is modelled by its respective transfer functions. 
Thus, an experimental procedure for measuring sub-system charac- 
teristics is given in order to calculate the different transfer func- 
tions. With this model, we have the possibility to obtain, by calcu- 
lation, all signals given by testing system for any combination of 
these parameters: damping, attenuation, cable length... So, it is pos- 
sible to establish prior to the test, the adequate conditions for the 
testing system (high sensitivity, good resolution or good compro- 
mise between both). 


28577 (JAERI-M—86-108) Rigorous algorithm for solv- 
ing the inverse kinematics of a manipulator arm. Sasaki, S. 
(Japan Atomic Energy Research Inst., Tokyo). Jul 1986. 
65p. NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87701874. 

In this report, the kinematics of an articulated manipulator 
are studied, and an algorithm, based on a polynomial expression, is 
proposed which allows exact solutions of the inverse problem for a 
type of manipulator structure. Compared to the traditional meth- 
ods, the present approach permits to find all feasible solutions of 
the inverse problem of the manipulator for a specified location and 
orientation. The algorithm for the solution was implemented in the 
computer code ARM2 for a six degree-of-freedom manipulator. 
The results of computer simulation of the direct and inverse kine- 
matics showed that numerical solutions were sufficiently reliable. 
This approach will be applicable to other types of manipulator con- 
figurations with rotary and revolutionary joints. 


28578 (JAERI-M—86-122) Derivation of manipulator 
kinematics based on a vector formulation. Sasaki, S. (Ja 
Atomic Energy Research Inst., Tokyo). Jul 1986. 2ip. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87701876. 

This report presents a vector formulation of manipulator kin- 
ematics which is different from the homogeneous co-ordinate trans- 
formation method now widely used to describe the kinematic rela- 
tionships between links in a robot manipulator. The fundamental 
concept of the present description is to express the motions of indi- 
vidual links as those of spatial vectors in a fixed reference co-ordi- 
nate system and to obtain a resultant vector using rotation opera- 
tors. With this idea applied to a six-link manipulator, the kinematic 
equations were obtained in the completely same form as those de- 
rived by the conventional co-ordinate transformation. The advan- 
tages of this method are : 1) derivation process is easy to under- 
stand intuitively. 2) calculation is much simpler than that by co-or- 
dinate transformation. 


28579 (SAND—86-1897) Definition of data base, code, 
and technologies for cable life extension. Bustard, L.D. 
(Sandia National Labs., Albuquerque, NM (USA)). Mar 
1987. Contract AC04-76DP00789. 56p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87007904. 

The substantial number of cables inside containment for a 
typical nuclear facility provides a strong motivation to extend cable 
life rather than replace cables as part of an overall plant life exten- 
sion strategy. Hence, it is important to understand what information 
is necessary to accomplish life extension. This paper defines utility- 
specific as well as collective-industry actions that would facilitate 
extending cable life. The focus of these recommendations is (1) to 
more realistically define the environmental profiles during which 
cables must function, (2) to define plant configuration and oper- 
ational changes which may enahnce cable life, (3) to better under- 
stand the validity of accelerated aging methodology through exami- 
nation of naturally aged cables, (4) to better understand the validity 
of accelerated aging methodology via selected experimentation, (5) 
to support cable aging analysis by improving nonproprietary data 
bases, (6) to reduce the impact of the design basis accident assump- 
tions on cable performance so additional cable aging can be accom- 
modated during extended life, and (7) to complement life predic- 
tions with more effective cable condition monitoring techniques 
than those currently available. 
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28580 Radiography experiments at Argonne National 
Laboratory. Richards, W.J.; Larson, H.A. (Argonne Nation- 
al Lab., Idaho Falls, ID). Nuclear Technology; 76: No. 3, 
408-419(Mar 1987). Contract W-31-109-ENG-38. 

Several neutron radiography experiments were done at the 
Neutron Radiography Reactor facility, Argonne National Labora- 
tory, Idaho Falls, Idaho. Square samples of cadmium were exposed 
to collimated neutrons (L/D = 185 and 300) to determine the 
width of the squares. Two methods of analysis, the arctangent fit- 
ting technique and the differential smoothing technique, were ap- 
plied to data produced by microdensitometer measurements of sev- 
eral types of film. The results were compared for accuracy and pre- 
cision with a carefully calibrated measurement of the samples. 
From the mathematical analysis a resolution parameter is obtained 
that might serve as a facility calibration parameter. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 28605, 28606, 28607, 28608, 28613, 28614 


28581 (JAERI-M—86-106) Second eddy current testing 
of zircaloy tube samples from the OECD Halden reactor 
project at Reactor Fuel Examination Facility, Tokai, JAERI. 
Ohwada, I.; Nishino, Y. (Japan Atomic Energy Research 
Inst., Tokyo). Jul 1986. 48p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87701872. 

The Reactor Fuel Examination Facility in Tokai/JAERI 
(Japan Atomic Energy Research Institute) joined to the second 
round robin programme on eddy current test of the Halden/IFE. 
In the programme, two zircaloy tube samples with some artificial 
defects were provided for measurements. To clarify the locations in 
axial and azimuthal directions, types and dimensions of the provid- 
ed artificial defects, measured signals from eddy current test were 
analysed in comparison with the known defects on the calibration 
tube. As a result, fourteen defects were determined from the meas- 
urements. Then, the location, the type and the relative dimension of 
them were also revealed. The results of those eddy current test are 
described in this paper. 


28582 (JINR-R—11-86-114) Bowing temperature gradi- 
ents for cylindrical fuel elements. Lomidze, V.L. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics). 1986. 14p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701886. 

Submitted to the journal Teplofiz. Vys. Temp. 

The analytical model of a reactor fuel element bending 
caused by three main factors such as uniform heat distribution 
across the fuel pin, accentric position of fuel pin inside a can and 
azimuthal asymmetry of cooling liquid temperature is suggested. 
The summary action of the factors mentioned gives some vector 
(bending temperature gradient) that directly determines the charac- 
ter of the fuel element bending. The system of one-dimensional dif- 
ferential equations obtained allows one to calculate comparatively 
easy the bending of any fuel element in an assembly. The model is 
based on solving the stationary problem of thermal conductivity for 
the eccentric fuel element and well-known simple hydrodynamics 
relations for the coolant flow in complex channels. Some numerical 
examples and comparison with experiment are given. 9 references. 


28583 Inlet nozzle assembly. Knight, R.C.; Christiansen, 
D.W.; Karnesky, R.A.; Precechtel, D.R.; Smith, B.G. (to 
Dept. of Energy, Washington, DC). US Patent 4,654,194. 31 
Mar 1987. Filed date 9 Sep 1985. vp. 

A nozzle assembly is described for directing coolant into the 
duct tube of a fuel assembly attached thereto comprising: an elon- 
gated shell having inlet openings adjacent one end thereof for ad- 
mitting coolant thereinto; an orifice plate assembly in the shell 
downstream of the inlet openings, neutron shielding means in the 
shell downstream of the orifice plate assembly; diffusing means in 
the shell downstream of the neutron shielding means for dispersing 
the coolant uniformly through the duct tube; the orifice plate as- 
sembly comprising separable stacked orifice plates having different- 
ly configurated and sized openings, respectively, for directing the 
coolant therethrough in a predetermined flow pattern. One of the 
orifice plates includes means for imparting a spiral flow to the cool- 
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ant, and the shielding means includes a shield block having a cen- 
tral passage for conveying the coolant in a spiral path there- 
through. The central passage has at one end thereof a converging 
inlet adjacent the one orifice plate. The shield block is formed with 
an annular well surrounding the central passage, and a partition de- 


fining in part the central passage and separating the well from the 
passage. 
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REFER ALSO TO CITATION(S) 28627, 28672, 28678, 28679 


28584 (CONF-870472—1) Advanced Control Test Oper- 
ation (ACTO) facility. Ball, S.J. (Oak Ridge National Lab., 
TN (USA)). 1987. Contract AC05-840R21400. 5p. NTIS, 
PC A02. File Number DE87004252. 

From Eastern simulation conference; Orlando, FL, USA (6 
Apr 1987). 

The Advanced Control Test Operation (ACTO) project, 
sponsored by the US Department of Energy (DOB), is being devel- 
oped to enable the latest modern technology, automation, and ad- 
vanced control methods to be incorporated into nuclear power 
plants. The facility is proposed as a national multi-user center for 
advanced control development and testing to be completed in 1991. 
The facility will support a wide variety of reactor concepts, and 
will be used by researchers from Oak Ridge National Laboratory 
(ORNL), plus scientists and engineers from industry, other national 
laboratories, universities, and utilities. ACTO will also include tele- 
communication facilities for remote users. 


28585 (EPRI-NP—4696-CCM-Vol.1) IMAGE informa- 
tion monitoring and applied graphics software environment 
for the IBM-PC: Volume 1, User's manual for Version 1.0. 
Horne, C.P. (Horne (Charles P.), Inc., Orinda, CA (USA); 
Electric Power Research Inst., Palo Alto, CA (USA)). Mar 
1987. 157p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920347. 

The EPRI Information Monitoring and Applied Graphics 
Environment (IMAGE) system is designed for ‘fast proto-typing’ of 
advanced concepts for computer-aided plant operations tools. It is a 
flexible software system which can be used for rapidly creating, dy- 
namically driving and evaluating advanced operator aid displays. 
The software is written to be both host computer and graphic 
device independent. The advent of microcomputer colorgraphics 
capability has greatly expanded the base of utility users of who 
wants to build and apply dynamic colorgraphics displays. The 
IBM-PC version of the IMAGE package has been developed in re- 
sponse to the growing needs. The form and structure of the IBM- 
PC version is generally the same as host resident IMAGE (c.f., NP- 


4758-CCM) allowing users to translate display files between the 
two. 


28586 (INIS-mf—10398) Verifying competence of oper- 
ations personnel in nuclear power plants. Farber, G.H. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.); Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), 
Koeln (Germany, F.R.)). 1986. 44p. (CONF-8609240—28). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE87751735. 

From IAEA interregional training course on qualification of 
nuclear power plant operations personnel; Karlsruhe, F.R. Germa- 
ny (15 Sep 1986). 

To ensure that only competent people are authorized to fill 
positions in a nuclear power plant, both the initial competence of 
personnel and the continuous maintenance of competence have to 
be verified. Two main methods are normally used for verifying 
competence, namely evaluation of a person’s performance over a 
period of time, and evaluation of his knowledge and skills at a par- 
ticular time by means of an examination. Both methods have limita- 
tions, and in practice they are often used together to give different 
and to some extent complementary evaluations of a person’s com- 
petence. Verification of competence itself is a problem area, be- 
cause objective judging of human competence is extremely difficult. 
Formal verification methods, such as tests and examinations, are 
particularly or exclusively applied for the direct operating person- 
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nel in the control room (very rarely for management personnel). 
Out of the many elements contributing to a person’s competence, 
the knowledge which is needed and the intellectual skills are the 
main subjects of the formal verification methods. Therefore the 
presentation will concentrate on the proof of the technical qualifi- 
cation of operators by means of examinations. The examination 
process in the Federal Republic of Germany for the proof of 
knowledge and skills will serve as an example to describe and ana- 
lyze the important aspects. From that recommendations are derived 
regarding standardization of the procedure as well as validation. 


28587 (INIS-mf—10400) Educational systems - educa- 
tional qualification of nuclear power plant personnel. Boeger, 
H. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.)). 1986. 33p. (CONF-8609240—30). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE87751737. 

From IAEA interregional training course on qualification of 
nuclear power plant operations personnel; Karlsruhe, F.R. Germa- 
ny (15 = 1986). 

this lecture the following common features of education 
and satis systems are described: description of general school 
education, vocational training and engineering study programs, al- 
location of categories of activities to normal school training back- 
grounds, recommendations for educational and training programs 
required for various positions in nuclear power plants (formal and 
on-the-job training), examinations and licences for the personnel at 
nuclear power plants. 


(INIS-mf—10583) Application of the criterion to 
the I level control of a PWR-power steam generator. Sellal, M. 
(Commissariat aux Energies Nouvelles, Algiers (Algeria). 
Centre de Developpement des Techniques de Base). Aug 
1983. 125p. (In French). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE87701987. 

The non-minimal phase network behaviour of the steam gen- 
erator level is well known, as well as the necessity to take special 
care of this level in nuclear power plants. A level which is too low 
may cause damage to the primary circuit, too high it may cause 
damage to the turbine. The difficulty of controlling the level de- 
pends not only on both arguments above but also on the presence 
of dead-time. In order to solve stability problems, feed forward and 
feed back control are simultaneously applied. The stabilising prop- 
erties of the system are analysed under stochastic pertubations. The 
analysis gives more insight into the controllability and the applica- 
tion of the RMS criterion, integrating the error power spectrum 


numerically. A mathematical model is used that permits two non-' 


minimal phase systems with different time dependent behaviour 


corresponding to feedwater flow variations and steam flow vari- 
ations. 


28589 (INIS-mf—10599) Training centres - organization 


and management. Kovar, P. (Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.)). 1986. 19p. (CONF- 
8609240—31). NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE87751738. 

From IAEA interregional training course on qualification of 
nuclear power plant operations personnel; Karlsruhe, F.R. Germa- 
ny (15 Sep 1986). 

In the lecture ‘Training centres - organization and manage- 
ment’ some principles and requirements which influence the organi- 
zation, management and activity pattern of nuclear training centres, 
are briefly introduced. It is demonstrated, step by step, how these 
general principles are implemented in the development of the 
Czechoslovak nuclear power programme, it means, how the train- 
ing of the NPP personnel proceeds in Czechoslovak nuclear train- 
ing centres. General principles which are selected: a connection be- 
tween the capacity of the training centre and the scope and needs 
of the nuclear power programme, a position of the training center 
within the institutional set-up, a structure and organization of the 
training system which complies with the system of NPP construc- 
tion, reflect the pattern and the activity of the nuclear training 
centre and nuclear power technical level, a research group of 
workers in the nuclear training centre, main tasks and technical fa- 
cilities, management of the training process and a transfer of knowl- 
edge and research results into the training process. The lecture is 
supplemented by pictures and slides. 
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28590 (INIS-mf—10600) Problems facing a first nuclear 
power plant. Diaz, E. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.)). 1986. 13p. (CONF-8609240— 
32). NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87751739. 

From IAEA interregional training course on qualification of 
nuclear power plant operations personnel; Karlsruhe, F.R. Germa- 
ny (15 Sep 1986). 

Requirement of nuclear power generation. Reason for con- 
sidering a nuclear power programme. Decision to ‘go nuclear’. Ex- 
isting antecedents in the country (nuclear research institution, con- 
ventional generating plants, other nuclear utilities). - First organiza- 
tional steps. Feasibility studies. Site selection and power module. 
Eventual reactor type decision. Site approval. - Pre-purchasing ac- 
tivities. Eventual selection of a consultant. Domestic participation 
capabilities. Pre-qualification bids. - Definition of contract type and 
scopes. Turn-key/non-turn-key. Architect Engineer organization. 
Bidding documentation. Financing. Warranties. Role of the owner. 
Licensing procedures and regulations. 


28591 (INIS-mf—10601) Case study - Argentina. Diaz, 
E. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.)). 1986. 15p. (CONF-8609240—33). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87751740. 

From IAEA interregional training course on qualification of 
nuclear power plant operations personnel; Karlsruhe, F.R. Germa- 
ny (15 Sep 1986). 

Antecedents and experience of nuclear activities in Argenti- 
na; the Atomic Energy Commission (CNEA). First development 
and research activities. Research reactors and radioisotopes plants. 
Health physics and safety regulations. Feasibility studies for the 
first nuclear power plant. Awarding the first plant CNA I (Atucha 
I). Relevant data related to the different project stages. Plant per- 
formance. Feasibility study for the second nuclear power plani. 
Awarding the second plant CNE (Central Nuclear Embalse). Rele- 
vant data related to established targets. Differences compared with 
the first station targets. Local participation. Plant performance. 


28592 (INIS-mf—10602) Establishing competence. 
Ugedo, E. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.); TECNATOM, S.A., Madrid (Spain)). 
1986. 27p. (CONF-8609240—34). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87751741. 

From IAEA interregional training course on qualification of 
nuclear power plant operations personnel; Karlsruhe, F.R. Germa- 
ny (15 Sep 1986). 

As suggested by the organizers, this lecture is based on 
actual practice in Spain. Description of the Spanish electricity gen- 
erating system: The nuclear contribution. Codes and regulations ap- 
plicable to training and qualification of nuclear power plant operat- 
ing personnel. The licensing process. Description of SRO and RO 
training courses for initial qualification; differences between power 
stations in operation and under construction. The role of the aca- 
demic institutions. The role of the training center. The role of the 
utility-owner. The training program efficiency verification: On-the- 
job performance feedback. Incorporating third parties experiences. 
Periodic requalification of the licensed personnel: Frequency, 
topics, schedule. Training programs for other NPP positions. 


28593 (INIS-mf—10603) Shift systems in nuclear power 
plants - aspects for planning, shift systems, utility practice. 
Grauf, E. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.); Gemeinschaftskernkraftwerk Neckar 
G.m.b.H., Neckarwestheim (Germany, F.R.)). 1986. 48p. 
(CONF-8609240—35). NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE87751742. 

From IAEA interregional training course on qualification of 
nuclear power plant operations personnel; Karlsruhe, F.R. Germa- 
ny (15 Ld — 

lecture contains the most important aspects of shift 
structure Daa shift organisation. The criteria for shift planning in- 
volving essential tasks, duties, laws and regulations, medical as- 
pects, social aspects, will be presented. In the Federal Republic of 
Germany some basic models were established, which will be shown 
and explained with special reference to the number of teams, size of 
shift crews and absence regulations. Moreover, the lecture will deal 
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with rotation systems and provisions for the transfer of shift respon- 
sibilities. By example of a utility plant commissioning time scale 
(1300 MW PWR) the practice of shift installations will be shown as 
well as the most important points of education and training. Within 
this compass the criteria and requirements for training and educa- 
tion of operational personnel in the Federal Republic of Germany 
will also be touched. 


28594 (INIS-mf—10604) Maintenance facilities, stores 
and records. Fischer, K. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.); Kraftwerk Union A.G., Erlang- 
en (Germany, F.R.)). 1986. 32p. (CONF-8609240—36). 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE87751743. 

From IAEA interregional training course on qualification of 
nuclear power plant operations personnel; Karlsruhe, F.R. Germa- 
ny (15 Sep 1986). 

The topics of this report are: on-site or off-site facilities. On- 
site facilities: workshops and special facilities. KWU’s Service 
Center, a typical off-site supporting facility in Germany, capabilities 
and activities. A pool for special tools and equipment: devices for 
plugging of nozzles, for handling of RPU-studs and RPU internals 
etc. Devices for and management of radiological protection on-site 
for typical outage work. Spare parts and spare part management on 
site, typical examples. K WU's centralized spare part pools for com- 
ponents, generators and turbines etc. A computerized system for 
spare parts storage and maintenance planning. A system for mutual 
exchange of operational experience with respect to maintenance 
and repair activities. Systematic evaluation of failures and statistical 
results. 


28595 (JINR—13-86-140) Information and measuring 
systems for the IBR-30 reactor start-up. Denisov, V.D.; 
Zanrij, V.N.; Nadin, A.I.; Rudenko, V.T.; Savvateev, A.S.; 
Shirokov, V.K. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1986. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87702028. 

The created system is intended for registration of reactor pa- 
rameters, which characterize the reliability and safety in SHz and 
100Hz startup modes, and define the peak reactivity by functions of 
pulse and background energies. The neutron fluxes in time intervals 
of power pulse development and the rest part of reactor period, the 
values of period and phase of the movable zones of reactivity mod- 
ulator, analogous parameters for active zone and cooling system are 
registered and processed with th e use of CAMAC modules and the 
MERA 60-30 microcomputers. The measuring cycles are triggered 
when the start-up apparatus is switched on. Their start delay and 
duration are determined by the number of counted periods. The 
software (75 K words) includes modules for servicing 5 interrupt 
requests and data registration, those for sorting and their sequence 
recording, transforming into distribution spectra, rating and output. 
The printed protocols contain the pulse and backround energy per- 
formances, the pulse energy part for 3 star-up channels, the speed 
and phase statistical characteristics, 9 analogous parameter values, 


start-up regime, date and running time for cycle. 8 references, 3 fig- 
ures. 


28596 (JINR-R—3-86-155) Application of multicompon- 
ent activation detectors to neutron field spectrometry. 
Vojtov, A.L; Nazarov, V.M.; Poyarkov, V.A.; Peresedov, 
V.F. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1986. 12p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702048. 

Activation method for neutron spectrum measurement in 
high-intense neutron fields based on one or two multicomponent ac- 
tivation detectors (MAD) composed of a mixture of different iso- 
topes is described. The requirements to the choice of isotopes and 
reactions for MAD used in resonance and fast neutron spectrum 
measurements are discussed in detail. Its composition and character- 
istics are presented. The questions of MAD induced activity with 
the account of some corrections (cascade coincidence, gamma self- 
absorption in MAD, pulse interference) are reviewed. The results 
of measurements of fast neutron spectra in high-intense beams of 
the IBR-2 (JINR) and WWR-M-Kiev nuclear reactors are given. 
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Neutron spectra were reconstructed by iterative method using the 
SM-3 mini-computer. 18 references, 3 figures, 3 tables. 


28597 Temperature actuated automatic safety rod release. 
Hutter, E.; Pardini, J.A.; Walker, D.E. (to Dept. of Energy, 
Washington, DC). US Patent 4,654,192. 31 Mar 1987. Filed 
date 13 Mar 1984. vp. 

This patent describes a nuclear reactor having a core, a 
safety rod for downward insertion into and upward withdrawal 
from the core, a drive shaft for supporting and operating the safety 
rod, and drive means connected to the drive shaft for operating the 
shaft. An apparatus is described for releasably supporting the safety 
rod, the apparatus comprising an upper adapter adapted to be af- 
fixed to the upper end of the safety rod, the upper adapter having a 
retention means, a lower portion on the drive shaft and having a 
hollow interior for housing the upper adapter, a bimetallic means 
supported within the hollow interior of the lower portion and 
having at least one ledge which engages the retention means to sup- 
port the upper adapter, the bimetallic means being a substantially 
cylindrical bimetallic member for receiving the upper adapter in a 
generally coaxial relation, the substantially cylindrical bimetallic 
member comprising an inner layer and an outer layer, and the inner 
layer having a greater coefficient of thermal expansion than the 
outer layer. 


2205 Environmental Aspects 


a ALSO TO CITATION(S) 28550, 28623, 28624, 28657, 29334, 29343, 


28598 (CCRX-MR—86-01) Results of measurements of 
the radioactive contamination of the biosphere in the Nether- 
lands, compiled by the CCRX 1985. (Coordinatie-Commissie 
voor de Metingen van Radioactiviteit en Xenobiotische 
Stoffen (CCRX), Rijswijk (Netherlands). Werkgroep Meet- 
technieken Radioactiviteit). Jun 1986. 51p. NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE87701740. 

In this report results are given of measurements of the radio- 
active contamination of the biosphere in the Netherlands. These 
measurements are coordinated by the Coordinating Committee for 
the Monitoring of Radioactive and Xenobiotic Substances (CCRX). 
The measurements are performed in air, surface water, milk, fishery 
products and precipitation. Finally, samples of milk and grass from 
the surroundings of nuclear reactors have been analysed. A second 
category of measurements comprises orientating research for specif- 
ic radionuclides which may be present in some samples. In addition, 
results of measurements by the licensees of the Dutch nuclear in- 
stallations of samples from the surroundings of their plants are 
given. Effective dose equivalents of Sr-90 and Cs-137 are calculated 
for the year 1985 in general and those due to effluents from nuclear 
installations. 1 figure, 39 tables. 


(CONF-860911—28) Chemical characteristics of 
material released during Source Term Experiments Project 
(STEP) in-pile tests: Part 1. Schlenger, B.J.; Dunn, P.F.; 
Herceg, J.E.; Simms, R.; Horton, E.L.; Baker, L. Jr.; Ritz- 
man, R.L. (Argonne National Lab., IL (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). Sep 1986. 
Contract W-31109-ENG-38. 15p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE87004976. 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

A series of four experiments aimed at characterizing the ra- 
diological source term associated with postulated severe light water 
reactor (LWR) accidents has been conducted at Argonne’s Tran- 
sient Reactor Test Facility (TREAT). The STEP tests drove fuel 
elements to the point of severe cladding disruption in steam envi- 
ronments by fission heating and oxidation of the Zircaloy cladding. 
The released fission products and volatile cladding constituents en- 
trained in the steam/hydrogen flows were captured by the test ve- 
hicles’ sampling systems and analyzed by SEM/EDX. The princi- 
pal constituents of the deposits were fission product cesium, molyb- 
denum and rubidium, and tin from the cladding. Iodine was gener- 
ally seen collocated with cesium, although lone iodine deposits 
were observed indicating that the iodine was not completely trans- 
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ported as CsI. Structural material was also observed. The composi- 
tion information in conjunction with counted particle distributions 
were used to determine the particle loading of that portion of the 
material released during the first test that was transported in aero- 
sol form. 


28600 (NUREG/CR—2850-Vol.5) Population dose com- 
mitments due to radioactive releases from nuclear power plant 
sites in 1983. Baker, D.A.; Peloquin, R.A. (Pacific North- 
west Lab., Richland, WA (USA); Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Computer and 
Telecommunications Services). Apr 1987. Contract AC06- 
76RL01830. 139p. (PNL—4221-Vol.5). NTIS, PC A07/MF 
AOl - GPO. File Number T187008438. 

Population radiation dose commitments have been estimated 
from reported radionuclide releases from commercial power reac- 
tors operating during 1983. Fifty-year dose commitments from a 
one-year exposure were calculated from both liquid and atmospher- 
ic releases for four population groups (infant, child, teen-ager and 
adult) residing between 2 and 80 km from each of 52 sites. This 
report tabulates the results of these calculations, showing the dose 
commitments for both liquid and airborne pathways for each age 
group and organ. Also included for each of the sites is a histogram 
showing the fraction of the total population within 2 to 80 km 
around each site receiving various average dose commitments from 
the airborne pathways. The total dose commitments (from both 
liquid and airborne pathways) for each site ranged from a high of 
45 person-rem to a low of 0.002 person-rem for the sites with plants 
operating throughout the year with an arithmetic mean of 3 person- 
rem. The total population dose for all sites was estimated at 170 
person-rem for the 100 million people considered at risk. 


28601 (UNI—3714-Revy.1) Radionuclide inventory and 
source terms for the surplus production reactors at Hanford. 
Miller, R.L.; Steffes, J.M. (eds.). (UNC Nuclear Industries, 
Inc., Richland, WA (USA)). 1 Apr 1987. Contract AC06- 
76RL01857. 125p. NTIS, PC A06/MF AOl1; 1; GPO Dep. 
File Number DE87008394. 

Radionuclide inventories have been estimated for the eight 
surplus production reactors at Hanford. The inventories listed rep- 
resent more than 95% of the total curie burden; the remaining 5% 
is distributed in piping, tunnels, and various other locations within 
the reactor building and unaccounted for inventories within the re- 
actors or fuel storage basins. Estimates are conservative as the 
methodology was designed to overestimate the radionuclide inven- 
tories in the facilities. The estimated inventory per reactor facility 
ranges from 13,000 curies to 58,000 curies. The majority of the 
present inventory consists of tritium, carbon-14, cobalt-60, and 
nickel-63. The information in this document combines data from 
past characterization efforts and introduces adjustments for added 
information and refinement. The inventory of hazardous materials 
in the reactor facilities is also addressed. This document has been 
revised to include new reduced inventory figures for chlorine-36. 
The new figures were derived from recent analysis of irradiated 
graphite from the 105-kW reactor. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 28362, 28595, 28599, 28804 


28602 (CONF-860906—4) Measurements and calculation 
of *°Bi,He) and 7*°U(n,f) reaction rates and a control rod 
mockup in ZPPR [Zero Power Plutonium Reactor]. Brum- 
bach, S.B.; Collins, P.J.; Grasseschi, G.L.; Oliver, B.M. (Ar- 
gonne National Lab., Idaho Falls, ID (USA); Rockwell 
International Corp., Canoga Park, CA (USA). Rocketdyne 
Div.). 1986. Contract W-31109-ENG-38. 13p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87004951. 
From Advances in reactor physics and safety meeting; Sara- 
toga Spri NY, USA (17 1986). 
re Results are saunas te ro BKa.He) reaction rate measure- 
ments inside B,C pellets in a prototypic control rod mockup in the 
Zero Power Plutonium Reactor. The helium accumulation fluence 
monitor (HAFM) technique was used, with absolute amounts of 
helium measured by isotope dilution mass spectrometry. Rates of 
235) fission were measured in foils irradiated between B,C pellets. 
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Both helium production and uranium fission rates were calculated 
using three-dimensional nodal transport methods. Average C/E 
values in the control rod were 0.961 +- 0.034 for boron capture 
and 1.094 +- 0.008 for uranium fission based on ENDF/B version 
V.2 cross sections. The C/E values were nearly constant in the rod 
interior but changed by a few percent near the rod tip. For both 
reactions, the C/E values were brought closer to unity by increas- 
ing the boron capture cross sections. 


28603 (DOE/ER/10771—T1) Neely Nuclear Research 
Center, Georgia Tech Research Reactor: Annual report for 
the period September 1, 1985-August 31, 1986. (Georgia Inst. 
of Tech., Atlanta (USA). Neely Nuclear Research Center). 
1986. Contract FG05-80ER10771. 17p. NTIS, PC A02. File 
Number DE87004408. 

The Neely Nuclear Research Center, Georgia Institute of 
Technology, has been a participant in the University Reactor Shar- 
ing Program since 1970. During this period, NNRC has made avail- 
able its 5 MW research reactor, its Co-60 irradiation facility, and its 
activation analysis laboratory to large numbers of students and fac- 
ulty from many universities and colleges. This report of NNRC uti- 
lization is prepared in compliance with the requirement of Contract 
No. FG05-80ER10771 between the US Department of Energy and 
the Georgia Institute of Technology. The report contains informa- 
tion with regard to facilities descriptions, personnel, organization, 
and programs. 


28604 (EGG-M—33386) Large scale positron production 
for physics needs via fission reactors. Ottewitte, EH. (EG 
and G Idaho, Inc., Idaho Falls (USA)). 1986. Contract 
AC07-761D01570. 13p. (CONF-8608148—1). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87004539. 

From Symposium on critical issues in the development of 
new linear colliders; Madison, WI, USA (27 Aug 1986). 

Condensed matter physics, antimatter factories, and large 
lepton colliders constitute three generic physics areas which seek 
more intense positron beams. Radioactive nuclei have long served 
as positron sources. BNL has developed a technique which com- 
bines their neutron activation in a high-flux research reactor with 
subsequent reconstitution as a self-moderating and -collimating, po- 
sitron-emitting crystal. Examination of the reactor physics indicates 
that little more can be achieved through higher neutron fluxes or 
different nuclide targets; however, a real prospect exists for multi- 
magnitude increase through large-scale volume irradiation in “test 
reactors”. There remains to develop a large-scale technique to 
process large-volume positron sources into a compact beam. 


28605 (EIR—608, pp 7-27) Reactivity and reaction rate 
ratio changes with moderator voidage in a light water high 
converter reactor lattice. Chawla, R.; Gmuer, K.; Hager, H.; 
Seiler, R. (Eidgenoessisches Institute fuer Reaktorforschung, 
Wuerenlingen, Switzerland). Dec 1986. NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE87780114. 

In Measurements and analyses pertaining to the PROTEUS- 
LWHCR phase I (1981-82) programme. 

Integral reaction rate ratios and other k/sub «/ related pa- 
rameters have been measured in the first three cores of the experi- 
mental program on light water high converter reactor (LWHCR) 
test lattices in the PROTEUS reactor. The reference tight-pitch lat- 
tice consisted of two rod types, with an average fissile-plutonium 
enrichment of 6% and a fuel/moderator ratio of 2.0. The modera- 
tors were H2O, Dowtherm (simulating an H2O voidage of 42.5%), 
and air (100% void). Comparisons of the measured parameters have 
been made with calculational results based mainly on the use of 
two separate codes and their associated data libraries, namely, 
WIMS-D and EPRI-CPM. A reconstruction of individual compo- 
nents of the k-infinity void coefficient has been carried out on the 
basis of the measured changes with voidage of the various reaction 
rate ratios, as well as of k-infinity itself. The subsequent more de- 
tailed comparisons between experiment and calculation should pro- 
vide a useful basis for resolving the conflicting calculational results 
that have been reported in the past for the void coefficient charac- 
teristics of LWHCRs. 
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26606 (EIR—608, pp 28-37) Effects of fuel enrichment 
on the physics characteristics of plutonium-fueled light water 
high converter reactors. Chawla, R.; Seiler, R.; Gmuer, K. 
(Eidgenoessisches Institute fuer Reaktorforschung, Wueren- 
lingen, Switzerland). Dec 1986. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE87780114. 

In Measurements and analyses pertaining to the PROTEUS- 
LWHCR phase I (1981-82) programme. 

Investigations have been carried out for three additional 
cores of the phase 1 experimental program on light water high con- 
verter reactor test lattices in the PROTEUS facility. An 8% (aver- 
age) fissile plutonium tight-pitch lattice with a fuel/moderator volu- 
metric ratio of 2.0 was considered. As for the earlier reported 6% 
(average) fissile plutonium test lattice, H2O, Dowtherm, and air 
were the moderator states investigated. Significant enrichment-de- 
pendent trends have been identified in the comparisons of calculat- 
ed and experimental results for the wet (moderated) cases, particu- 
larly for the important reaction rate ratio of 7°*U capture to *°Pu 
fission. These are then reflected in the comparison of moderator 
voidage characteristics, expressed in terms of individual compo- 
nents of the k-infinity void coefficient. 


28607 (EIR—608, pp 38-41) Reactivity changes effected 
by central samples in a thermally driven LWHCR lattice. 
Hager, H.; Chawla, R.; Bourquin, P. (Eidgenoessisches In- 
stitute fuer Reaktorforschung, Wuerenlingen, Switzerland). 
Dec 1986. NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE87780114. 

In Measurements and analyses pertaining to the PROTEUS- 
LWHCR phase I (1981-82) programme. 

The first phase of LWHCR experiments in the zero-power 
reactor PROTEUS at EIR, Wuerenlingen, was completed towards 
the end of 1982. Apart from central reaction rate ratios and differ- 
ent reaction rate traverses across the LWHCR test zone, reactivity 
changes caused by various types of central samples were also meas- 
ured. The current paper compares experiments and calculated 
values for some ratios of reactivity changes that were measured. Fi- 
nally, the paper discusses the influence of the calculation model and 
the interpretability of the results as characteristics of a single-zone 
LWHCR. 


28608 (EIR—608, pp 42-45) Measurement of integral 
data in thermally driven LWHCR lattices. Seiler, R.; Gmuer, 
K.; Chawla, R. (Eidgenoessisches Institute fuer Reaktorfors- 
chung, Wuerenlingen, Switzerland). Dec 1986. NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE87780114. 

In Measurements and analyses pertaining to the PROTEUS- 
LWHCR phase I (1981-82) programme. 

Integral reaction rate ratios and other k-infinity-related meas- 
urements were carried out in Light Water High Converter Reactor 
(LWHCR) test lattices with different moderator states. The reac- 
tion rates were measured using fission chambers, foil activation or 
solid state track recorders. The main problems were associated with 
foil effects in the rodded, wet lattices. The estimated uncertainties 
on the various measured and evaluated integral data are discussed. 


28609 (EIR—608, pp 46-47) Whole-reactor modeling ef- 
fects on results from critically driven LWHCR experiments. 
Hager, H.; Chawla, R. (Eidgenoessisches Institute fuer 
Reaktorforschung, Wuerenlingen, Switzerland). Dec 1986. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE87780114. 

In Measurements and analyses pertaining to the PROTEUS- 
LWHCR phase I (1981-82) programme. 

This paper reports the sensitivity of LWHCR-specific results 
obtained in the PROTEUS experiments on calculational modelling 
of the whole reactor. The results indicate that transport treatment 


of the whole reactor is necessary but that a two-dimensional model 
is not required. 


28610 (EIR—608, pp 48-52) Effects of recent WIMS 
data library changes on calculational results for LWHCR lat- 
tices. Chawla, R.; Hsieh, H.M.; Halsall, M.J. (Eidgenoes- 
sisches Institute fuer Reaktorforschung, Wuerenlingen, 
Switzerland). Dec 1986. NTIS (US Sales Only), PC A04/ 
MF A0O1. File Number DE877801 14. 
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In Measurements and analyses pertaining to the PROTEUS- 
LWHCR phase I (1981-82) programme. 

A set of adjustments to the data library used in conjunction 
with the U.K. WIMS code was recently reported by Halsall. The 
relatively large effects of the recommended data changes on the 
prediction of LWHCR neutron-balance components are discussed 
in the context of lattice measurements carried out at the PROTEUS 
reactor facility. The consistency of both k-infinity and reaction rate 
ratio results has been found to improve markedly with the new data 
library. An apparent shortcoming which remains, however, is the 
overprediction of reactivity for a fully-voided LWHCR core. 


28611 (EIR—610) Testing of a JEF-1 based WIMS-D 
cross section library for migration area and k-infinity predic- 
tions for LWHCR lattices. Pelloni, S.; Stepanek, J. (Eidgen- 
oessisches Inst. fuer Reaktorforschung, Wuerenlingen (Swit- 
zerland)). Jan 1987. 23p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701746. 

The cell code WIMSD4 is used for the analysis of PRO- 
TEUS-LWHCR experiments. A library for this code which is 
based on the European evaluation JEF-1 was produced at EIR 
using the Los Alamos NJOY system with its module WIMSR and 
the Canadian management code WILMA. In general, this library 
delivered more accurate eigenvalues and reaction rates than the 
WIMS-Standard and WIMSS81 libraries did in comparison to experi- 
mental values from PROTEUS-LWHCR Cores 1-3. However, 
large discrepancies (up to about 10%) occured between calculated 
migration areas (M?). Additional investigations have been undertak- 
en to clarify this problem, since theoretical M?-values are needed 
for deducing k-infinity in the experiments. This has been done in 
the context of calculations for a reference LWHCR test lattice. The 
following major reasons for these deviations were found. First, the 
self-scattering term in non-moderators (Po matrix) in the JEF-1 li- 
brary was not transport corrected. Second, Standard and JEF-1 li- 
braries use infinite dilute cross sections for ***U, whereas the 
WIMSS81 library uses fully shielded cross sections. Third, the stand- 
ard library uses the row formula for the transport correction, 
whereas the inflow formula is applied in the case of JEF-1 and 
WIMSS1 libraries. Lastly, oxygen and 7°*U scattering cross sections 
in the fast energy range are smaller in the case of the WIMS81 li- 
brary. Differences in calculated k-infinity values between the cur- 
rently used library and WIMS81 (up to 3%) come (in order of im- 
portance for the reference LWHCR lattice) mainly from resonance 
cross sections for Pu capture, 7°°U capture and 7**Pu fission. 
Recommendations have been made for generating a new JEF-1 li- 
brary using updated versions of WIMSR and WILMA. 


28612 (FEI—1768) Calculational determining a rod warth 
in a subcritical reactor with external local source by the 
method of reverse multiplication. Zemskov, E.A.; Isakova, 
L.Ya.; Rachkova, D.A.; Tushin, S.V.; Fokin, G.N.; Cher- 
nov, L.A.; Chekunov, V.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1986. 11p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87701933. 

A few-group diffusion program for the calculation of subcri- 
tical reactor with external local neutron source is presented. Algo- 
rithm put in the basis of heterogeneous problem solution is dis- 
cussed. The possibility to simulate the method of reverse multiplica- 
tion using the program is presented in detail. Calculations are made 
to determine core efficiency in a subcritical reactor. The calcula- 


tions are compared with experimental results. 8 references, 4 fig- 
ures. 


28613 (HEDL-SA—3343-FP) Thermal performance of 
fresh mixed-oxide fuel in a fast flux LMR [liquid metal reac- 
tor]. Ethridge, J.L.; Baker, R.B. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 14 May 1985. Con- 
tract AC06-76FF02170. 7p. (CONF-860805—14). NTIS, PC 
A02. File Number DE87007694. 

From International heat transfer conference; San Francisco, 
CA, USA (17 Aug 1986). 

A test was designed and irradiated to provide power-to-melt 
(heat generation rate necessary to initiate centerline fuel melting) 
data for fresh mixed-oxide UO2-PuOz fuel irradiated in a fast neu- 
tron flux under prototypic liquid metal reactor (LMR) conditions. 
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The fuel pin parameters were selected to envelope allowable fabri- 
cation ranges and address mass production of LMR fuel using sin- 
tered-to-size techniques. The test included fuel pins with variations 
in fabrication technique, pellet density, fuel-to-cladding gap, Pu 
concentration, and fuel oxygen-to-metal ratios. The resulting data 
base has reestablished the expected power-to-melt in mixed-oxide 
fuels during initial reactor startup when the fuel temperatures are 
expected to be the highest. Calibration of heat transfer models of 
fuel pin performance codes with these data are providing more ac- 
curate capability for predicting steady-state thermal behavior of 
current and future mixed-oxide LMR fuels. 


28614 (HEDL-SA—3545-FP) High reliability fuel in the 
US. Neuhold, R.J.; Leggett, R.D.; Walters, L.C.; Matthews, 
R.B. (Hanford Engineering Development Lab., Richland, 
WA (USA); USDOE, Washington, DC; Argonne National 
Lab., Idaho Falls, ID (USA); Los Alamos National Lab., 
NM (USA)). May 1986. Contract AC06-76FF02170. 15p. 
(CONF-860931—18). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87007702. 

From International conference on reliable fuels for liquid 
metal reactors; Tucson, AZ, USA (7 Sep 1986). 

The fuels development program of the United States is de- 
scribed for liquid metal reactors (LMR’s). The experience base, 
status and future potential are discussed for the three systems - 
oxide, metal and carbide - that have proved to have high reliability. 
Information is presented showing burnup capability of the oxide 
fuel system in a large core, e.g., FFTF, to be 150 MWd/kgM with 
today’s technology with the potential for a capability as high as 300 
MWd/kgM. Data provided for the metal fuel system show 8 at. % 
being routinely achieved as the EBR-II driver fuel with good po- 
tential for extending this to 15 at. % since special test pins have 
already exceeded this burnup level. The data included for the car- 
bide fuel system are from pin and assembly irradiations in EBR-II 
and FFTF, respectively. Burnup to 12 at. % appears readily 
achievable with burnups to 20 at. % being demonstrated in a few 
pins. Efforts continue on all three systems with the bulk of the ac- 
tivity on metal and oxide. 


28615 (JAERI-M—86-093) Three dimensional analysis of 
flow in vessel using thermal-hydraulic analysis code 
STREAM. Ikawa, H.; Kunugi, T.; Kaminaga, M.; Sudo, Y. 
(Japan Atomic Energy Research Inst., Tokyo). Jul 1986. 
72p. (In Japanese). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE87701864. 

By use of thermal-hydraulic analysis code STREAM, numer- 
ical calculations were carried out on the steady-state fluid flow in 
the '*N decay tank which is to be installed in the primary cooling 
system of upgraded JRR-3. This report presents the analytical re- 
sults of numerical calculations for the ‘*N decay tank. For the 
design of **N decay tank, it is necessary to realize as uniform a 
flow distribution in the tank as possible so as to prolong staying 
time of fluid in the tank, for effectively decaying in the tank 1*N 
which was produced in the core. As the results, the configuration, 
the flow area and so on of the tank could be obtained which can 
satisfy the staying time of fluid in the tank which is required from 
the viewpoint of shielding of the upgraded JRR-3. 


28616 (KURRI-TR—267) Summary reports of activities 
under visiting research program. Second half of 1984. (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.). 
1985. 82p. (In Japanese). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87701893. 

This report summarizes in the form of an interim report the 
data required for research and experiment such as the results of the 
functional test on various experimental facilities, the test results of 
the products manufactured for trial, the state of radiation control 
and waste management, and the report of study meetings in the Re- 
search Reactor Institute, Kyoto University, the conspicuous results 
obtained halfway in research, new techniques, discussion on other 
papers and reports and others. In this report, the gists of 71 papers 
on the research activities under visiting research program per- 
formed in the second half of 1984 are collected, and the subject 
number, the title of research reporters, and the summary of report 
for each research are given. (Kako, I.). 
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28617 (ORNL/TM—2676/R2) Operating manual for the 
Bulk Shielding Reactor. (Oak Ridge National Lab., TN 
(USA)). Mar 1987. Contract AC05-840R21400. 555p. 
NTIS, PC A24/MF A0Ol1; 1; GPO Dep. File Number 
DE87007790. 

The BSR is a pool-type reactor. It has the capabilities of 
continuous operation at a power level of 2 MW or at any desired 
lower power level. This manual presents descriptive and operation- 
al information. The reactor and its auxiliary facilities are described 
from physical and operational viewpoints. Detailed operating pro- 
cedures are included which are applicable from source-level startup 
to full-power operation. Also included are procedures relative to 
the safety of personnel and equipment in the areas of experiments, 
radiation and contamination control, emergency actions, and gener- 
al safety. This manual supersedes all previous operating manuals for 
the BSR. 


28618 (TR—30) Neutronics calculations of TR-2 reactor 
present core. Turgut, M.H. (Cekmece Nuclear Research and 
Training Center, Istanbul (Turkey)). 1986. 19p. NTIS (US 
Sales Only), PC A02/MF A01. File Number DE87701919. 

The Xe-poisoning problem, the effect of additional irradia- 
tion tubes on the excess reactivity and different loading patterns of 
the TR-2 reactor has been investigated. The first three cycles has 
been calculated and compared with the design calculations and the 
experimental values. The influence of replacing Al blocks with Be 
blocks has been calculated. For the third cycle possible fuel shuf- 
fling patterns have been considered. 


28619 (TR—31) Thermal-hydraulic analysis of the TR-2 
reactor. Turker, T. (Cekmece Nuclear Research and Train- 
ing Center, Istanbul (Turkey)). 1986. 49p. (In Turkish). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE87701920. 

In this study the thermal-hydraulic analysis of the TR-2 re- 
actor of 5 MW has been performed. The methods and results ob- 
tained are discussed. The methods which are used throughout the 
analysis can be applied to other plate type research reactors. For 
the present, the analysis are done for steady state conditions. For 
fuel elements and cooling channels the relations between pressure 
loss and flow rate, critical heat fluxes, safety margins and tempera- 
ture distributions are calculated. The effects of UAI/sub x/-Al, 
UsOs-Al and UsSie-Al type fuel materials on the peak fuel tempera- 
ture are also studied. It has been found, assuming that the permissi- 
ble minimum safety margin to onset of nucleate boiling be 2.32, the 
radial peaking factor should be lower than 3.5 and as far as the 
cooling system is unchanged this is also valid for low enriched 
fuels. 
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28620 (INIS-BR—599) Corrosion of MTR type fuel 
plates containing U;O;-Al cermet cores. Durazzo, M. (Sao 
Paulo Univ. (Brazil)). 1985. 159p. (In Portuguese). NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
DE87701812. 

The fuel plate samples containing UsOs-Al cermet cores 
with concentrations from 10 to 90% of UsOs weight were fabricat- 
ed. Samples with 58% of UsOs eight were fabricated using com- 
pacts with densities from 75 to 95% of theoretical density. The in- 
fluences of UsOs concentration and porosity of compacted core on 
porosity and uniformity of core thickness are discussed. The UsOs- 
Al cores were submitted to corrosion tests and exposed to deion- 
ized water at temperatures of 30, 50, 70 and 90/sub 0/C by clad- 
ding deffect produced artificially. The results shown that core cor- 
rosion is accompanied by hydrogen release. The total volum of re- 
leased hydrogen and the time interval to observe the initiation of 
hydrogen releasing (incubation time) are depending on core poso- 
sity and absolute temperature. A mechanism for UsOs-Al core cor- 
rosion process is proposed and discussed. The cladding of fuel plate 
samples was submitted to corrosion tests under similar conditons of 
the IAE-R1 reactor operating at 2, 5 and 10 MW. 





22 NUCLEAR REACTOR TECHNOLOGY 
2208 Propuision Reactors 


2208 Propulsion Reactors 


28621 (JAERI-M—86-087) Experimental study on the 
critical heat flux in a varying acceleration field, (1). The in- 
fluence of varying acceleration on the behavior of bubble in 
subcooled boiling, 1: experimental rig and preriminary experi- 
ment. Kusunoki, T.; Itoh, Y.; Yokomura, T.; Otsuji, T.; 
Kurosawa, A. (Japan Atomic Energy Research Inst., 
Tokyo). Jun 1986. 28p. (In Japanese). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE87701858. 

It is very important for the thermohydraulic design and for 
the safety assessment of marine reactors to understand the effect of 
varying acceleration induced by ship motion on critical heat flux. 
The purpose of this joint study is to examine quantitatively influ- 
ence of varying acceleration on the behavior of bubbles. In the ex- 
periment, FREON-113 was used as working fluid. This report de- 
scribes the outline of the experimental rig and the results of the pre- 
liminary experiments in stationary state ; measurement of heat flux 
at onset of boiling, and measurement of bubble size under various 
thermohydraulic conditions. 


28622 Space nuclear propulsion - future applications and 
technology. Distefano, E.; Beale, G.A.; Trapp, T.J.; Bohl, D. 
pp 331-342 of Space nuclear power systems 1985; Proceed- 
ings of the Second Symposium, Albuquerque, NM, Jan. 14- 
16, 1985. Volumes 3 & 4..El-genk, M.S.; Hoover, M.D. 
Malabar, FL; Orbit Book Co., Inc. (1987). (CONF- -850103— 
>. 


From 2. symposium on space nuclear power systems; Albu- 
querque, NM, USA (14 Jan 1985). 

This paper is a result of the Space Nuclear Propulsion 
Workshop which was held in December 1984 to address nuclear 
technology for propulsion. The principles of direct nuclear propul- 
sion and nuclear electric propulsion, along with several reactor and 
electric thruster concepts, are briefly discussed. The potential high 
thrust and high specific impulse, 850 to 5000 seconds, of direct nu- 
clear propulsion makes it attractive for consideration of reducing 
the mass of future primary space propulsion. The very high, readily 
achievable specific impulse of high power, nuclear electric propul- 
sion, 1000 to 5000 seconds, makes it particularly attractive for low 
cost space transportation. To further assess the performance and 
cost of nuclear and nuclear electric propulsion, an integrated view 
of the potential system technologies under careful consideration of 
mission constraints, including nuclear surety, is necessary. 12 refer- 
ences. 
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REFER ALSO TO CITATION(S) 28362, 28381, 28382, 28383, 28525, 28552, 
28573, 29250, 29392 


28623 (CONF-860952—2) Pretest aerosol code compari- 
sons for LWR aerosol containment tests LA1 and LA2. 
Wright, A.L.; Wilson, J.H.; Arwood, P.C. (Oak Ridge Na- 
tional Lab., TN (USA). Chemical Technology Div.). 1986. 
Contract AC05-840R21400. 30p. NTIS, PC A03/MF A0O1; 
1; GPO Dep. File Number DE87001427. 

From 2. international aerosol conference; Berlin, F:R. Ger- 
many (22 Sep 1986). 

The Light-Water-Reactor (LWR) Aerosol Containment Ex- 
periments (LACE) are being performed in Richland, Washington, 
at the Hanford Engineering Development Laboratory (HEDL) 
under the leadership of an international project board and the Elec- 
tric Power Research Institute. These tests have two objectives: (1) 
to investigate, at large scale, the inherent aerosol retention behavior 
in LWR containments under simulated severe accident conditions, 
and (2) to provide an experimental data base for validating aerosol 
behavior and thermal-hydraulic computer codes. Aerosol computer- 
code comparison activities are being coordinated at the Oak Ridge 
National Laboratory. For each of the six LACE tests, “pretest” cal- 
culations (for code-to-code comparisons) and “posttest” calculations 
(for code-to-test data comparisons) are being performed. The over- 
all goals of the comparison effort are (1) to provide code users with 
experience in applying their codes to LWR accident-sequence con- 
ditions and (2) to evaluate and improve the code models. 
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28624 (CONF-870437—1) The influence of environment 
on release behavior and chemical forms of fission products re- 
leased under LWR [light water reactor] accident conditions. 
Collins, J.L.; Osborne, M.F.; Lorenz, R.A. (Oak Ridge Na- 
tional Lab., TN (USA)). 1987. Contract AC05-840R21400. 
19p. NTIS, PC A02. File Number DE87006207. 

From Workshop on chemical reactivity of oxide fuel and fis- 
sion product release; Gloucestershire, UK (6 Apr 1987). 

The objective of this paper is to summerize the release be- 
havior of fission products I, Cs, Rb, Te, Sb, Mo, and Ru which has 
been observed in 28 fission product release tests, 16 simulant tests, 
and 19 control tests at ORNL. Emphasis is given to the influence 
of environment on the forms and behavior. The fission product re- 
lease tests were conducted with highly irradiated LWR fuel seg- 
ments which were tested in the temperature range 775 to 2300°K 
under three different atmospheres - PH, S-H-H, and DA. The hy- 
drogen in S-H-H was produced by the reaction of steam with the 
Zircaloy cladding of the fuel rod segments. The hydrogen concen- 
tration depended on rate of steam flow supplied and the tempera- 
ture of the specimen. For most of these tests, the concentration 
varied from less than 1% to pure hydrogen. In one of the most 
recent tests (VI-1), the Zircaloy cladding was completely oxidized 
during the test and for the latter part of the test the hydrogen pres- 
sure was negligible (Osborne, 1986). The three different atmos- 
pheres were also used in the control and simulant tests. 


28625 (EPRI-NP—4498-Vol.6) The Reactor Analysis 
Support Package (RASP): Volume 6, BWR [boiling water re- 
actor] set-point methodology: Final report. Engel, R.E. 
(Levy (S.), Inc., Campbell, CA (USA); Electric Power Re- 
search Inst., Palo Alto, CA (USA)). Mar 1987. 200p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Nandier 1187920328. 

The experience of recent years has demonstrated an ever in- 
creasing need for utilities operating nuclear power plants to have an 
in-depth understanding of the safety analyses that form the bases 
for plant operations. This report provides an overview of the cur- 
rent BWR methodology for developing inputs to the safety analysis 
process. The primary focus is on the development of operating en- 
velope limits, instrument setpoints, and model inputs which satisfy 
safety analysis requirements and constrain plant operation. Specific 
emphasis is placed on the treatment of uncertainties in the develop- 
ment of safety analysis inputs. Discussion is also provided on the 
specific event analyses which combine to form the safety analysis 
and the identification of the event acceptance limits which are the 
figures of merit for the event analyses. Examples of the application 
of the safety analysis and setpoint methodology are also provided. 


28626 (EPRI-NP—5039) Reactor coolant pump trip cri- 
teria and transient identification technique for PWRs [pres- 
surized water reactor]: Final report. Adams, J.P.; Bayless, 
P.D.; Dobbe, C.A.; Fincke, J.R. (EG and G Idaho, Inc., 
Idaho Falls (USA); Electric Power Research Inst., Palo 
Alto, CA (USA)). Feb 1987. Contract AC07-761D01570. 
188p. NTIS, PC E11/MF $13/70 - RRC, Box 50490, Palo 
Alto, CA 94303; 1; GPO Dep. File Number DE87007381. 

A method is presented relating the reactor coolant pump 
inlet fluid density to measurable pump parameters in a pressurized 
water reactor (PWR) under transient two-phase flow conditions. 
This method is based on simple one-dimensional pump theory with 
the result that pump electrical power or pump current can be used 
to monitor the inlet density. This local density, in turn, is related to 
the average density in a PWR primary system based on extensive 
experimental evidence from the Loss-of-Fluid Test facility (a scaled 
PWR system) as well as computer calculations of commercial PWR 
responses (Westinghouse and Babcock and Wilcox design). General 
guidelines as to the range of applicability of the method are given 
and a pump trip criteion is proposed that will allow continued 
pump operation and, hence, better recovery control, during a wider 
range of transient conditions than is currently permitted. 
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28627 (EPRI-NP—5088) Computerized diagnostic aid- 
path monitor: Final report. Gaudio, P.J. Jr.; Jamison, 
D.S. (Combustion Engineering, Inc., Windsor, CT (USA); 
Electric Power Research Inst., Palo Alto, CA (USA)). Mar 
1987. 497p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI87920365. 

The utility implementation of computer based nuclear power 
plant Safety Parameter Display Systems provides a great impetus 
for the development of operator information systems which would 
enhance the operator's ability to effectively monitor and control the 
plant process. The goal of the Success Path Monitoring System 
(SPMS) project has been the development of a real-time monitoring 
system which would enhance the ability of the operating crew to 
identify problems impacting safety, determine appropriate correc- 
tive actions, and verify the success of these actions, by providing 
the plant operator with the ability to rapidly assess critical safety 
function status, and associated success path status. The design of 
the SPMS is predicated on the fundamental hypothesis that an 
operator’s ability to handle complex transients in the functional 
domain, via the deployment of success paths, can be improved by 
providing him with a system which provides a high level overview 
representation of success path status. The Success Path Monitoring 
System prototype represents a vehicle by which this hypothesis can 
be proven. This report describes the SPMS prototype. 


28628 (EPRI-NP—5127) Hydrodynamics and heat trans- 
fer aspects of corium-water interactions: Interim report. 
Spencer, B.W.; Sienicki, J.J.; McUmber, L.M. (Argonne 
National Lab., IL (USA); Electric Power Research Inst., 
Palo Alto, CA (USA)). Mar 1987. Contract W-31109-ENG- 
38. 333p. NTIS, PC A15/MF AO1 - Research Reports 
Center, Box 50490, Palo Alto, CA 94303; 1; GPO Dep. File 
Number DE87008011. 

The results of reactor-material experiments are described in 
which molten corium entered a scaled mock-up of the reactor 
cavity region of a PWR containment. The experiments address ex- 
vessel cavity interactions such as corium quench and steam genera- 
tion rates (for those cases in which water is present in the cavity), 
hydrodynamic dispersal of water and corim from the cavity, hydro- 
gen generation, containment atmosphere heatup by dispersed 
corium, and debris characterization. Generic aspects of corium/ 
water mixing, fragmentation, and quench were also investigated. 
The results include extensive modeling of the hydrodynamic and 
heat transfer processes and application of the models to the full size 
reactor system. 


28629 | (GEND—060) US Department of Energy Three 
research 


Mile Island and development program: Annual 
report, 1986. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Apr 1987. Contract AC0O7-76I1D01570. 55p. NTIS, PC A04/ 
MF AOl1; 1; GPO Dep. File Number DE87007517. 

Defueling of the Three Mile Island Unit 2 (TMI-2) reactor 
continued through 1986. This report summarizes this work and 
other TMI-2 related cleanup, research, and development activities. 
Other major topics include: core stratification sampling and other 
data acquisition tasks, the fuel shipping program, waste immobiliza- 
tion and management, decontamination and dose reduction, and 
future uses and applications of TMI-2 data. 


28630 (GRS-F—154) List of reports in the field of reac- 
tor safety research sponsored by BMFT, CEA, EPRI, JSTA 
and USNRC. Reported period: July 1-September 30, 1986. 
Progress report. (Gesellschaft fuer Reaktorsicherheit m.b.H. 
(GRS), Koeln (Germany, F.R.)). Nov 1986. 65p. (In 
German). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE87751746. 

This list reviews reports from the Federal Republic of Ger- 
many, from France, from Japan and from the United States of 
America concerning single problems in the field of Reactor Safety 
Research. The list pursues the following order: Country of origin, 
problem area concerned according to the Reactor Safety Research 
Program of the BMFT, reporting organization. The list of reports 
appears quarterly. 
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28631 (IAEA-TECDOC—387) Combining risk analysis 
and operating experience. Report of a technical committee 
meeting held in Vienna, 25-29 November 1985. (International 
Atomic Energy Agency, Vienna (Austria)). Oct 1986. 217p. 
(CONF-8511275—Summ... NTIS (US Sales Only), PC 
A10/MF AO1. File Number DE87701938. 

From Technical committee meeting on combining risk analy- 
sis and operating experience; Vienna, Austria (25 Nov 1985). 

recent years there has been an increasing interest in the 

systematic utilization of operating experience in the decision 
making process concerning large industrial facilities. Even before 
the advent of Probabilistic Safety Assessment (PSA), operating ex- 
perience had always played an important role in such decisions. Of 
course, operating experience has always been an input to PSA also; 
however, as PSA becomes more mature and the quality and quanti- 
ty of operating experience improve, greater emphasis is now being 
placed on the use of operating experience to update and validate 
PSA and thereby provide a more rational basis for decision making. 
This report outlines the ways in which data are collected, proc- 
essed using mathematical techniques and utilized in decision 
making. It is not intended to provide details of the methods and 
procedures to be used in these areas, but is rather intended as an 
introduction to these topics and some of the relevant literature. The 
meeting presentations were divided into three sessions devoted to 
the following topics: evaluation of nuclear power plants operational 
experience (5 papers); uncertainties (2 papers); probabilistic safety 
assessment studies in Member States (7 papers). A separate abstract 
was prepared for each of these papers. 


28632 (IAEA-TECDOC—387, pp 29-43) Application of 
risk perspectives in the analysis and evaluation of operational 
data. Lam, P.S. (Nuclear Regulatory Commission, Washing- 
ton, DC). Oct 1986. NTIS (US Sales Only), PC A10/MF 
A01. File Number DE87701938. (CONF-8511275—Summ.). 

From Technical committee meeting on combining risk analy- 
sis and operating experience; Vienna, Austria (25 Nov 1985). 

The Office for Analysis and Evaluation of Operational Data 
(AEOD) was established after the accident at Three Mile Island to 
improve the ways the U.S. Nuclear Regulatory Commission (NRC) 
and the nuclear community use operating experience in identifying 
and resolving potential safety problems. One of the major missions 
of AEOD is to collect, screen, analyze and feed back operating ex- 
perience to appropriate NRC offices, the nuclear community and 
the public. An important task within this missicn is to assess the 
safety significance of numerous operating events, and for those de- 
termined to be significant, develop recommendations to eliminate 
the root causes of the event, hence to prevent its recurrence. The 
AEOD procedure has the following elements: 1) Define safety sig- 
nificance according to chapter 10, Code of Federal Regulations, 
part 50.92, 2) Identify system function, 3) Judge system importance, 
4) Determine relation to dominant accident sequences, 5) Investi- 
gate new accident sequences, 6) Assess the increase in probability 
of major accidents, and 7) Evaluate the increase in consequence of 
major accidents. 20 references. 


28633 (IAEA-TECDOC—387, pp 45-50) Safety per- 
formance indicators based on operating experience. Ville- 
meur, A. (Electricite de France, 92 - Clamart). Oct 1986. 
NTIS (US Sales Only), PC Al10/MF A0Ol. File Number 
DE87701938. (CONF-8511275—Summ.). 

From Technical committee meeting on combining risk analy- 
sis and operating experience; Vienna, Austria (25 Nov 1985). 

The detailed analysis of the operating history of nuclear 
power plants with respect to safety is essential. There is increasing 
recognition of the part that probabilistic analysis may play in help- 
ing to analyze operating experience. Indeed, operating history anal- 
ysis roughly incorporates two types of analysis: the analysis of each 
component failure and of each incident. Their causes are identified. 
As a result the decision is sometimes taken either to eliminate these 
causes or to reduce their probability by introducing appropriate 
changes. Potential consequences are also studied; the statistical 
analysis of failures and incidents: the frequency of the incidents is 
checked to make sure it is not too high. Probabilistic safety analysis 
may help: to identify the consequences of each incident: for in- 
stance, an event tree can be constructed for each serious incident 
and accident scenarios that may lead to consequences such as core 
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melt; to evaluate the impact on the core melt probability of the 
number of incidents affecting the safety-related systems components 
(pumps, valves...). Clearly, safety performance indicators based on 
operating experience should be defined. These indicators are events 
whose probability will be calculated on the basis of the operating 
experience. 1 figure. 


28634 (IAEA-TECDOC—387, pp 51-65) As-operated 
Safety Analysis Report (ASAR). The Swedish way of combin- 
ing risk analysis and operating experience. Carlsson, L. 
(Swedish Nuclear Power Inspectorate, Stockholm). Oct 
1986. NTIS (US Sales Only), PC A10/MF AOl. File 
Number DE87701938. (CONF-8511275—Summ.). 
From Technical committee meeting on combining risk analy- 
sis and o A gage nae J e spnioees, Vienna, Austria (25 Nov 1985). 
e Nuclear Power Inspectorate, SKI, and the 
Swedish utilities have developed a programme for recurrent safety 
evaluation. The review has the working name ASAR (As-operated 
Safety Analysis Report). Every 8 to 10 years of operation the 
safety of each plant is systematically evaluated. The aim is many- 
fold. The most important aspects are: 1) a systematic transfer of op- 
erating experience from one generation to the next within the utili- 
ty as well as the Inspectorate; 2) a review of the plants regarding 
safety improvements for the next 3 to 5 years; 3) a systematic docu- 
mentation of plant safety. The table of contents of the utility report 
submitted to the SKI for review consists of: Organisation and ad- 
ministrative control; Operating experience; Quality control and ma- 
terial questions; Probabilistic Safety Analysis, PSA; Education and 
development of personnel; Safety improvements; Future activities. 
More than 80 per cent of the review resources is concentrated on 
operating experience and risk analysis. The probabilistic safety anal- 
ysis is developed to a detailed level. It has been the aim to use the 
PSA for incident analysis. That means to use the PSA for checking 
if the operating experience is correctly represented in the model. 
For this purpose a common data base for fault trees as well as inci- 
dent reports has been developed. The presentation will give the 
procedure developed for continuous use of operating experience in 
upgrading the probabilistic safety analysis. 5 references. 


28635 (IAEA-TECDOC—387, pp 67-82) Precursor 
studies. Hoertner, H.; Kafka, P. (Gesellschaft fuer Reaktor- 
sicherheit m.b.H., GRS, Garching, Germany, F.R.). Oct 
1986. NTIS (US Sales Only), PC A10/MF AO1. File 
Number DE87701938. (CONF-8511275—Summ.). 
From Technical committee meeting on combining risk analy- 
sis and operating experience; Vienna, Austria (25 Nov 1985). 
Probabilistic Safety Analyses (PSAs) are a systematic and 
quantitative preview on possible accident scenarios at technical in- 
stallations on the basis of experience and data gained from the past 
on similar technical installations. For supporting PSAs by oper- 
ational experience as far as possible Precursor Studies are per- 
formed. An Accident Sequence Precursor is defined as an observed 
event which could result - in coincidence with additional postulated 
events - in a potential severe core damage accident. In this paper 
some insights from Precursor Studies are shown. Particularly, the 
methodology and the results from the plant-specific German Pre- 
cursor Study are explained. 19 references, 6 figures, 1 table. 


28636 (IAEA-TECDOC—387, pp 99-104) Uncertainties 
in statistical data. Bertini, A. (Ente Nazionale per l'Energia 
Elettrica, Rome, Italy). Oct 1986. NTIS (US Sales Only), 
PC A10/MF AOl. File Number DE87701938. (CONF- 
8511275—Summ.). 

From Technical committee meeting on combining risk analy- 
sis and operating experience; Vi Austria (25 Nov 1985 

The aitteaity of vielen @ reliable mae wd which 
connects symptoms, trends and actual failure probabilities is ex- 
posed in the note. In particular, the accuracy of the information fed 
into the data processing system is questioned. The following main 
problems are considered: Lack of a common language, to define in 
univocal way system, components, events, partial failures; Differ- 
ence in classification of a symptom or event. Even with a defined 
system, there is not yet a common code of classification, so the sta- 
tistical data are influenced by national, or even internal organisation 
practices; Difference in evaluating environmental, or boundary con- 
ditions. No event is 100% similar to another; a significant number 
of boundary conditions have influence on the development of the 
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event, and may be a misleading source of unreliability in statistics; 
Difference in evaluating the effects of intervention, or non-interven- 
tion. The external actions - or lack of external action - may alter 
the actual conditions into which an event of failure develops or is 
prevented from developing; Incertitude in judgement about the ef- 
fects of an intervention. In addition to the above, there is the differ- 
ence between various reactor plants, as well as the limited number 
of reactor plants which can actually be considered as similar to 
each other. As a conclusion, it is suggested that no effort should be 
spared to arrive at a reliable event classification and reporting 
system; after which a probabilistic assessment would be something 
realistic, and not a mathematical exercise. 


28637 (IAEA-TECDOC—387, pp 105-118) Monte Carlo 
sampling for generalized knowledge dependence with applica- 


tion to human reliability. Cooke, R.M.; Waij, R. (Delft 
Univ. of Technology, Netherlands). Oct 1986. NTIS (US 
Sales Only), PC A10/MF A0O1. File Number DE87701938. 
(CONF-8511275—Summ.). 

From Technical committee meeting on combining risk analy- 
sis and operating experience; Vienna, Austria (25 Nov 1985). 

A general discussion of knowledge dependence in risk calcu- 
lations shows that the assumption of independence underlying 
standard Monte Carlo simulation in uncertainty analysis is frequent- 
ly violated. A model is presented for performing Monte Carlo sim- 
ulation when the variabilities of the component failure probabilities 
are either negatively or positively coupled. The model is applied to 
examples in human reliability analysis and the results are compared 
to the results of Sandia Laboratories as published in the Peer 
Review Study. 8 references, 1 figure, 1 table. 


28638 (IAEA-TECDOC—387, pp 131-136) Experience 
of application of event-tree methodology in Hungary. Kele- 
men, I. (Eroemue es Halozattervezoe Vallalat, Eroeterv, 
Budapest, Hungary). Oct 1986. NTIS (US Sales Only), PC 
A10/MF AOl. File Number DE87701938. (CONF- 
8511275—Summ.). 

From Technical committee meeting on combining risk analy- 
sis and operating experience; Vienna, Austria (25 Nov 1985). 

Within the scope of a programme Developing Risk Criteria 
for the Nuclear Fuel Cycle EROETERV (Power Station and Net- 
work Eng. Co.) has been commissioned by the IAEA to carry out 
accident event tree developments in the case of a WER-440 PWR. 
The aim of our study was to determine functions preventing core- 
melt in the case of a series of accident events started by guillotine 
break with double systems realizing these functions and the success 
criteria of auxiliary systems attending the latter. We described the 
events following each other during the accident and gave the 
event-tree of the LB LOCA as well. Finally we presented the re- 
sults and conclusions. 


28639 (IAEA-TECDOC—387, pp 137-148) Current ac- 
tivities and future trends in reliability analysis and probabilis- 
tic safety assessment in Hungary. Hollo, E.; Toth, J. (Insti- 
tute for Blectric Power Research, Budapest, Hungary; Paksi 
Atomeroemue Vallalat, Hungary). Oct 1986. NTIS (Us 
Sales Only), PC A10/MF AO1. File Number DE87701938. 
(CONF-8511275—Summ.). 

From Technical committee meeting on combining risk analy- 
sis and operating experience; Vienna, Austria (25 Nov 1985). 

In Hungary reliability analysis (RA) and probabilistic safety 
assessment (PSA) of nuclear power plants was initiated 3 years ago. 
First, computer codes for automatic fault tree analysis (CAT, 
PREP) and numerical evaluation (REMO, KITT1,2) were adapted. 
Two main case studies - detailed availability/reliability calculation 
of diesel sets and analysis of safety systems influencing event se- 
quences induced by large LOCA - were performed. Input failure 
data were taken from publications, a need for failure and reliability 
data bank was revealed. Current and future activities involves: 
setup of national data bank for WWER-440 units; full-scope level-I 
PSA of PAKS NPP in Hungary; operational safety assessment of 
particular problems at PAKS NPP. In the present article the state 
of RA and PSA activities in Hungary, as well as the main objec- 
tives of ongoing work are described. A need for international coop- 
eration (for unified data collection of WWER-440 units) and for 
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IAEA support (within Interregional Program INT/9/063) is em- 
phasized. 5 references, 4 figures, 1 table. 


28640 (IAEA-TECDOC—387, pp 149-163) Essential 
service water reliability study at the Krsko nuclear power 
plant. Tomic, B.; Vojnovic, B. (Institut Rudjer Boskovic, 
Zagreb, Yugoslavia). Oct 1986. NTIS (US Sales Only), PC 
A10/MF AOl. File Number DE87701938. (CONF- 
8511275—Summ.). 

From Technical committee meeting on combining risk analy- 
sis and operating experience; Vienna, Austria (25 Nov 1985). 

The Essential : Service Water System (ESWS) is a support 
system with a very high importance measure in NPPs all over the 
world, and it is convenient to know its reliability. The reliability 
was assessed using the fault tree (FT) methodology. The FT was 
quantified with a combination of generic and plant specific data. 
Sources and methods of plant information as well as their useful- 
ness are discussed in this paper. Recommendations for the use of 
the plant's operating experience at the level 1 PSA for the Krsko 
NPP are given. 1 figure. 


28641 (IAEA-TECDOC—387, pp 165-181) Yugoslav 
experience in combining risk analysis and operating experi- 
ence. Dusic, M.; Jerele, A. (Institut Jozef Stefan, Ljubljana, 
Yugoslavia). Oct 1986. NTIS (US Sales Only), PC A10/MF 
AOl. File Number DE87701938. (CONF-8511275—Summ.). 
From Technical committee meeting on combining risk analy- 
sis and ee experience; Vienna, Austria (25 Nov 1985). 
n this paper, generic data used in performing reliability 
‘ie is presented as well as the attempts to collect plant specific 
data at NPP Krsko. The categories of generic data are given and 
the different contributions for failures. The attempt to standardize 
literature data base is discussed in more detail. The list of the 
sources of generic data available at our Institute is given. At the 
end the deterministic analysis used for the selection of special suc- 
cess or failure criteria for the development of event trees are pre- 
sented. 4 tables. 


28642 (IAEA-TECDOC—387, pp 183-200) In-plant 
data collection system for estimating risk oriented component 
failure rates - Methodology and general principles. Kulig, 
M.J. (Institute of Atomic Energy, Otwock-Swierk, Poland). 
Oct 1986. NTIS (US Sales Only), PC Al0/MF AO1. File 
Number DE87701938. (CONF-8511275—Summ.). 

From Technical committee meeting on combining risk analy- 

ting experience; Vienna, Austria (25 Nov 1985). 

i paper presents some preliminary results on the develop- 
ment of PSA-oriented data base in Poland. General requirements 
for risk oriented data are outlined. Accessible sources of data and 
the possibility of using them, in both recent and planned PSA tasks 
are discussed. Recognized deficiencies of data collecting systems 
currently operated in several other countries are mentioned. Future 
trends and needs are also pointed out. General concept of in-plant 
reliability data system, oriented on estimation of nuclear plant com- 
ponent failure rates is presented. The data system inputs and out- 
puts are proposed. Some recommendations related to logical struc- 
ture of the in-plant data base are derived. In order to assure good 
quality of failure characteristics, a systematic approach is proposed 
for estimating success population data of plant components. Com- 
ponent exposure time and/or number of successful activations are 
represented in terms of various plant operational occurrences that 
are traceable in the plant operational records. At present this data 
element is to a great extent based on professional engineering 
judgement. This approach is expected to improve quality of failure 
data to be retrieved from the system. 11 references, 2 figures, 3 
tables. 


sis and o 


28643 (IAEA-TECDOC—387, pp 121-129) Problems 
associated in using operating experience for PSA studies 
started at early stages of a NPP project. Agaoglu, G. (Turk- 
ish Electricity Authority, TEK, Ankara). Oct 1986. NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE87701938. (CONF-851 1275—Summ.). 
From Technical committee meeting on combining risk analy- 
sis and aa pang wees Vienna, Austria (25 Nov 1985). 
lectricity Authority (TEK), who will be the owner 
and on ale of the nuclear power plant to be built in Turkey 
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has recognized the importance of PSA during bid evaluation and 
contract negotiations phase of Akkuyu-I NPP. A PSA team is es- 
tablished within the Division and a project entitled Turkish 
Akkuyu Probabilistic Safety Evaluation (TAPSE) is started jointly 
by Turkish Atomic Energy Authority and its research center 
CNAEM to perform a Level-1-PSA. During the execution of 
TAPSE Project several problem areas are identified where using or 
combining of operating experience of plants operating in other 
countries to TAPSE project is one of them. In this paper, problems 
associated with failure data collection and assessment for compo- 
nents, common cause failure treatment and human error data assess- 
ment are presented particularly from the view point of Turkey 
where there is no existing operating experience. The establishment 
of an internationally sponsored centralized data bank to set up a 
valuable data with appropriate guidelines for their correct use in 
PSA studies is also emphasized. 8 references, 2 figures. 


28644 (IAEA-TECDOC—3387, pp 83-96) IAEA incident 
reporting system and possibilities for its reinforcement. Tol- 
stykh, V.D. (International Atomic Energy Agency, Vienna, 
Austria). Oct 1986. NTIS (US Sales Only), PC A10/MF 
A01. File Number DE87701938. (CONF-8511275—Summ.). 
From Technical committee meeting on combining risk analy- 
sis and operating experience; Vienna, Austria (25 Nov 1985). 
Systems have been set up in many countries to collect, ana- 
lyse and disseminate information on safety-related events in nuclear 
power plants in order to improve their safety. Since 1979 the 
IAEA has undertaken efforts in the establishment of the Interna- 
tional Incident Reporting System (IAEA-IRS) - a worldwide 
scheme to complement national systems. The intention of the 
IAEA-IRS is to share information on safety significant events (inci- 


' dents). At present, the IAEA receives, stores, disseminates and re- 


views information on incidents. Appoximately 200 incident reports 
from 22 countries are contained in the Agency's IRS. The time has 
now come to draw greater attention to the assessment tasks within 
the framework of the IAEA-IRS. There are a number of possibili- 
ties for reinforcing the IAEA-IRS. Some of them are connected 
with modern approaches and methods for analysing abnormal oper- 
ating conditions in nuclear power plants. They must be highly suit- 
able for analysing safety significant events on an international level. 
It would also be useful to develop a guide on the methodology of 
investigation of incidents in NPPs and to initiate new forms of IRS 
activities. 6 figures. 


28645 (INIS-BR—594) 1945-1985-40 years of Nuclear 
Industry: an overview of important radiation accidents. Oli- 
veira, A.R. de. (NUCLEBRAS, Rio de Janeiro (Brazil)). 
Aug 1986. 83p. (In French). NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE87701807. 

Approximately 180 radiation accidents which occurred in 
the world during the period 1945-1985 are summarized. The neces- 
sity of the availability of a database specifically oriented toward re- 
searchers interested in studying the different radiation accidents re- 
ported is emphasized. 


28646 (INIS-mf—10399) Training methods in non-de- 
structive examination with ultrasonic testing. Walte, F. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.); Fraunhofer-Gesellschaft zur Foerderung der 
Angewandten Forschung e.V., Saarbruecken (Germany, 
F.R.). Inst. fuer Zerstoerungsfreie Pruefverfahren). 1986. 
35p. (CONF-8609240—29). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87751736. 

From IAEA interregional training course on qualification of 
nuclear power plant operations personnel; Karlsruhe, F.R. Germa- 
ny (15 = 1986). 

German concept for inspection of LWR, leak before break, 
basic safety; General inspection methods; Ultrasonic inspection - 
basic principle, generation of ultrasound, bulk and surface waves, 
piezo electric and electromagnetic transducers, energy balance, 
scattering and adsorption, divergence; Ultra techniques in compli- 
ance with KTA-rules - pulse-echo, tandem, throughtransmission; 
Valuation of ultrasonic indications; Pre- and in-service inspection; 
Practical part - ultrasonic equipment, ultrasonic piezo electric trans- 
ducers, wall thickness measurement, crack depth measurement with 
potential drop technique. 
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28647 (INIS-mf—10815) Study of neutronic perturbation 
using complementary variational principle in a fast reactor 
with matrix response technique. Nedjar, A. (Commissariat 
aux Energies Nouvelles, Algiers (Algeria). Centre d'Etudes 
Nucleaires et Solaires). May 1986. 84p. (In French). NTIS 
(US Sales Only), PC A0O5/MF AOl. File Number 
DE87701991. 

In the study of the fast reactor safety, we have looked for a 
perturbation in the reactor core, by the response matrix technique. 
As theoretical support, we have used the second order variational 
principle for the determination of the response matrix elements. We 
have added a contraint which consists to the respect of the neu- 
tronic balance. For the needs of this principle, we have built a trial 
function basis composed of space and angle harmonic polynomials. 
We have also computed the bounds of the response matrix ele- 
ments, using the ACKROYD’s complementary variational princi- 
ple. The mean of the bounds lead to acceptable results. Numerical 
tests have been conducted to evaluate the mathematical model ac- 
curacy. 


28648 (INIS-mf— 10841, pp 21-27) Research into surface 
decontamination at the Nuclear Research Institute in the 
period 1981 to 1985. Alexa, J.; Smirous, F. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez, Czechoslovakia; Vysoka Skola 
Chemicko-Technologicka, Prague, Czechoslovakia). 1985. 
(In Czech). NTIS (US Sales Only), PC A11/MF A01. File 
Number DE87701824. (CONF-8511274—Vol.1). 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

The problems of decontamination in nuclear power plants 
must be resolved already in the stages of project design and con- 
struction. Such an approach has favourable impact on operation 
economy and plays an important role in the decommissioning of the 
installation after the termination of service life. A draft regulation 
has therefore been prepared for the evaluation of surfaces in nucle- 
ar power plants, of contaminants and decontamination procedures. 
The regulation provides the nomenclature of the respective proc- 
esses and quantities. Next to quantities known from the literature 
(decontamination factor, decontamination efficiency, etc.), several 
other new ones are suggested characterizing processes related to 
contamination and decontamination, such as the contamination gra- 
dient, the recontamination constant, etc. The regulation provides 
the respective procedures for the suggested quantities, their meas- 
urement and the methodology of evaluating measured values. Brief- 
ly discussed are the results of experiments involving the decontami- 
nation of PVC-based floorings, of epoxy and silicone coatings and 
certain other materials. (Z.M.). 


28649 (INIS-mf—10841) Processing of radioactive wastes 
from nuclear power facilities with LWR reactors. Vol. 1. 
Neumann, L. (ed.). (Ceskoslovenska Komise pro Atomovou 
Energii, Prague). 1985. 245p. (In Czech). (CONF-8511274— 
Vol.1). NTIS (US Sales Only), PC Aill/MF AO1. File 
Number DE87701824. 

From Conference on processing of radioactive wastes from 
nuclear power facilities with LWR reactors; Luhacovice, Czecho- 
slovakia (18 Nov 1985). 

The proceedings of the conference, published in two vol- 
umes, contain the full texts of 45 papers all of which fall into the 
INIS subject scope and are incorporated in INIS. The main focus 
of the conference was on the results achieved in fulfilling the corre- 
sponding part of the State plan of the development of science and 
technology for the years 1981 - 1985. 


28650 (JAERI-M—85-210) User’s manual of the 
REFLA-1D/MODE4 reflood thermo-hydrodynamic analysis 
code. Incorporation of local power effect model and fuel tem- 
perature profile effect model into REFLA-1D. Hojo, T.; 
Iguchi, T.; Okubo, T.; Murao, Y.; Sugimoto, J. (Japan 
Atomic Energy Research Inst., Tokyo). Jan 1986. 153p. (in 
Japanese). NTIS (US Sales Only), PC A08/MF AOL. File 
Number DE87701854. 

REFLA-1D/MODE4 code has been developed by incorpo- 
rating local power effect model and fuel temperature profile effect 
model into REFLA-1D/MODE3 code. This code can calculate the 
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temperature transient of local rod by considering radial power pro- 
file effect in core and simulate the thermal characteristics of the nu- 
clear fuel rod. This manual describes the outline of incorporated 
models, modification of the code with incorporating models and 
provides application information required to utilize the code. 


28651 (JAERI-M—86-107) User's manual of the 
MKENO-DAR code system. Naito, Y.; Nakae, H. (Japan 
Atomic Energy Research Inst., Tokyo). Aug 1986. 82p. 
NTIS (US Sales Only), PC A05/MF AOl1. File Number 
DE87701873. 

The computer code manual of MKENO-DAR which is a 
direct angular representation Monte Carlo code for criticality safety 
analysis is already issued as JAERI-M report, however, complex 
pre-stage data handlings and calculations by auxiliary programs are 
required before the execution of MKENO-DAR. The MKENO- 
DAR CODE SYSTEM widely spans a whole code system includ- 
ing MKENO-DAR and other pre-stage auxiliary programs. This 
report discusses the systematic treatment of the MKENO-DAR 
CODE SYSTEM and shows the simplified calculation technique 
from the user side of view. 


28652 (KFKI—1986-85/G) Calculations to estimate acci- 
dental situations. Computerized analysis of the accident due 
to the relief value error of the pressurizer. Perneczky, L.; 
Toth, I. (Hungarian Academy of Sciences, Budapest. Cen- 
tral Research Inst. for Physics). Nov 1986. 52p. (In Hungar- 
ian). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87702060. 

The response to the loss of coolant accident due to the error 
of the relief value of the pressurizer at the Paks Nuclear Power 
plant is presented. Thermohydraulic analysis with the worst case 
boundary conditions for the pressurized thermal shock of the reac- 
tor vessel was performed using the RELAP4/mod6 computer code. 
According to the simulation the estimation about the breakdown 
proved to be too conservative. (V.N.). 17 references, 50 figures. 


28653 (KFKI—1986-86/G) IAEA-SPE-1: pre-test calcu- 
lations for the PMK-NVH Standard Problem Exercise. 
Ezsoel, G.; Perneczky, L.; Szabados, L.; Toth, I. (Hung? ?- 
an Academy of Sciences, Budapest. Central Research inti. 
for Physics). Nov 1986. 64p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE87702061. 

Pre-test calculations of the IAEA Standard Problem Exer- 
cise (IAEA-SPE-I) are presented. The experimental basis of the 
SPE is the PMK-NVH facility, the full-pressure 1:2070 scaled 
model of the Paks Nuclear Power Plant. The studied transient 
process was a 7.4% break in the cold leg of the reactor. The analy- 
sis was carried out by the KfK version of RELAP4/mod6 code. 
Major occurrances of the transient are given. 5 references, 47 fig- 
ures, 9 tables. 


28654 (KURRI-TR—272) Records of indoor radiation 
control section, 1983, Katsurayama, K.; Tsujimoto, T.; Saito, 
M. (Kyoto Univ., Kumatori, Osaka (Japan). Research Reac- 
tor Inst.). 1986. 42p. (In Japanese). NTIS (US Sales Only), 
PC A03/MF AO01. File Number DE87701895. 

Activities of Indoor Radiation Control Section of Health 
Physics Division during the fiscal year of 1983 are reported. The 
results of daily and periodical monitoring of the external radiation 
level for various places of the controlled area including the reactor 
room, the hot laboratory, the tracer laboratory, the waste-disposal 
facility and the critical assembly facility are summarized. Also the 
average radioactivity concentrations in the indoor air, the exhaust- 
ed air and the waste water are given. 


28655 (NUREG—0857-Suppl.11) Safety Evaluation 
Report related to the operation of Palo Verde Nuclear Gener- 
ating Station, Units 1, 2, and 3 (Dockets Nos. STN 50-528, 
STN 50-529, and STN 50-530). (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation). Mar 1987. 48p. NTIS, PC A03/MF AOl1 - 
GPO. File Number T1I87900570. 

Supplement No. 11 to the Safety Evaluation Report for the 
application filed by Arizona Public Service Company et al. for li- 
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censes to operate the Palo Verde Nuclear Generating Station, Units 
1, 2, and 3 (Docket Nos. STN 50-528/529/530), located in Marico- 
pa County, Arizone, has been prepared by the Office of Nuclear 
Reactor Regulation of the Nuclear Regulatory Commission. The 
purpose of this supplement is to update the Safety Evaluation 
Report by providing an evaluation of (1) additional information 
submitted by the applicant since Supplement No. 10 was issued and 
(2) other matters requiring staff review since Supplenent No. 10 
was issued, specifically those issues that required resolution before 
Unit 3 low-power licensing. 


28656 (NUREG—1030) Seismic qualification of equip- 
ment in operating nuclear power plants: Unresolved Safety 
Issue A-46, Chang, T.Y. (Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Safety Review and Over- 
sight). Feb 1987. 182p. NTIS, PC A09/MF AOl - GPO. 
File Number T187900528. ° 

The margin of safety provided in existing nuclear power 
plant equipment to resist seismically induced loads and perform 
their intended safety functions may vary considerably, because of 
significant changes in design criteria and methods for the seismic 
qualification of equipment over the years. Therefore, the seismic 
qualification of equipment in operating plants must be reassessed to 
determine whether requalification is necessary. The objective of 
technical studies performed under the Task Action Plan A-46 was 
to establish an explicit set of guidelines and acceptance criteria to 
judge the adequacy of equipment under seismic loading at all oper- 
ating plants, in lieu of requiring qualification to the current criteria 
that are applied to new plants. This report summarizes the work ac- 
complished on USI A-46. In addition, the collection and review of 
seismic experience data and existing seismic test data are presented. 
Staff assessment of work accomplished under USI A-46 leads to the 
conclusion that the use of seismic experience data provides the 
most reasonable alternative to current qualification criteria. Consid- 
eration of seismic qualification by use of experience data was a spe- 
cific task in USI A-46. Several other A-46 tasks serve to support 
the use of an experienced data base. The principal technical finding 
of USI A-46 is that seismic experience data, supplemented by exist- 
ing seismic test data, applied in accordance with the guidelines de- 
veloped, can be used to verify the seismic adequacy of mechanical 
and electrical equipment in operating nuclear plants. Explicit seis- 
mic qualification should be required only if seismic experience data 
or existing test data on similar components cannot be shown to 
apply. 


28657 (NUREG—1210-Vol.4) Pilot program: NRC severe 
reactor accident incident response training manual: Public 
protective actions: Predetermined criteria and initial actions. 
Martin, J.A. Jr.; McKenna, T.J.; Miller, C.W.; Hively, 
L.M.; Sharpe, R.W.; Giitter, J.G.; Watkins, R.M. (Oak 
Ridge National Lab., TN (USA); Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Inspection and 
Enforcement). Feb 1987. Contract AC05-84OR21400. 114p. 
(ORNL/TM—9271/V4). NTIS, PC A06/MF AOl1 - GPO. 
File Number T187003937. 

This pilot training manual has been written to fill the need 
for a general text on NRC response to reactor accidents. The 
manual is intended to be the foundation for a course for all NRC 
response personnel. Public Protective Actions - Predetermined Cri- 
teria and Initial Actions is the fourth in a series of volumes that col- 
lectively summarize the US Nuclear Regulatory Commission 
(NRC) emergency response during severe power reactor accidents 
and provide necessary background information. This volume re- 
views public protective action criteria and objectives, their bases 
and implementation, and the expected public response. Each 
volume serves, respectively, as the text for a course of instruction 
in a series of courses for NRC response personnel. These materials 
do not provide guidance or license requirements for NRC licensees. 
Each volume is accompanied by an appendix of slides that can be 
used to present this material. The slides are called out in the text. 
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28658 (NUREG—1210-Vol.5) Pilot program: NRC severe 
reactor accident incident response training manual: US Nucle- 
ar Regulatory Commission response. Sakenas, C.A.; McKen- 
na, T.J.; Perkins, K.; Miller, C.W.; Hively, L.M.; Sharpe, 
R.W.; Giitter, J.G.; Watkins, R.M. (Oak Ridge National 
Lab., TN (USA); Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Inspection and Enforcement). 
Feb 1987. Contract AC05-840R21400. 101lp. (CORNL/TM— 
9271/V5). NTIS, PC A06/MF A0Ol1 - GPO. File Number 
1187003938. 

This pilot training manual has been written to fill the need 
for a general text on NRC response to reactor accidents. The 
manual is intended to be the foundation for a course for all NRC 
response personnel. US Nuclear Regulatory Commission Response 
is the fifth in a series of volumes that collectively summarize the 
US Nuclear Regulatory Commission (NRC) emergency response 
during severe power reactor accidents and provide necessary back- 
ground information. This volume describes NRC response modes, 
organizations, and official positions; roles of other federal agencies 
are also described briefly. Each volume serves, respectively, as the 
text for a course of instruction in a series of courses for NRC re- 
sponse personnel. These materials do not provide guidance or li- 
cense requirements for NRC licensees. Each volume is accompa- 
nied by an appendix of slides that can be used to present this mate- 
rial. The slides are called out in the text. 


28659 (NUREG/CR—3968) Study of operating proce- 
dures in nuclear power plants: Practices and problems. Mor- 
genstern, M.H.; Barnes, V.E.; McGuire, M.V.; Radford, 
L.R.; Wheeler, W.A. (Battelle Human Affairs Research 
Center, Seattle, WA (USA); Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Human Factors 
Technology). Feb 1987. Contract AC06-76RL01830. 155p. 
(PNL—5648; BHARC—400/85/017). NTIS, PC A08/MF 
AO01 - GPO. File Number T187005947. 

This report describes the project activities, findings, and rec- 
ommendations of a project entitled "Program Plan for Assessing 
and Upgrading Operating Procedures for Nuclear Power Plants.” 
The project was performed by the Pacific Northwest Laboratory 
and Battelle Human Affairs Research Centers for the Division of 
Human Factors Technology, Office of Nuclear Reactor Regulation, 
US Nuclear Regulatory Commission (NRC). The project team ana- 
lyzed and evaluated samples of normal and abnormal operating pro- 
cedures from 31 commercial nuclear power plant sites operating in 
the United States. The project team also visited nine nuclear power 
plants in the United States to obtain information on the develop- 
ment, use, and control of operating procedures. A peer review 
group was convened to advise the project team on the conduct of 
the project and to review and comment on the project report. The 
report contains findings on the usability of operating procedures 
and on practices concerning the development, use, an control of 
operating procedures in nuclear power plants. The report includes 
recommendations to the NRC on the need to upgrade the quality 
of operating procedures. The report also discusses an approach to a 
program plan to assess and upgrade operating procedures. 


28660 (NUREG/CR—4700-Vol.2) Containment event 
analysis for postulated severe accidents: Sequoyah Power Sta- 
tion, Unit 1. Behr, V.L.; Benjamin, A.S.; Kunsman, D.M.; 
Lewis, S.R.; Murfin, W.B. (Sandia National Labs., Albu- 
querque, NM (USA); Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Reactor Systems Safety). 
Feb 1987. Contract AC04-76DP00789. 207p. (SAND—86- 
1135-Vol.2). NTIS, PC A10/MF AO1 - GPO. File Number 
1187008439. 

A study has been performed as part of the Severe Accident 
Risk Reduction Program (SARRP) to investigate the response of a 
particular pressurized water reactor with an ice-condenser contain- 
ment (Sequoyah Unit 1) to postulated severe accidents. A detailed 
containment event tree for the Sequoyah plant has been devised to 
describe the various possible accident pathways that can lead to ra- 
dioactive releases from containment. Data and analyses from a 
large number of NRC and industry-sponsored programs have been 
reviewed and used as a basis for quantifying the event tree, i.e., de- 
termining the likelihood of each pathway for a variety of accident 
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sequence initiators. A generalized containment event tree code, 
called EVNTRE, has been developed to facilitate the quantifica- 


tion. The uncertainty in the results has been examined by perform- | 


ing the quantification three times, using a different set of input each 
time to represent the variation of opinion in the reactor safety com- 
munity. In the so-called “central” estimate, the likelihood of early 
containment failure (occurring before or at the time of reactor 
vessel breach) was found to be high for station blackout sequences 
but very low for other accident sequence initiators. Unavailability 
of igniters and air return fans was the principal reason for the high 
failure probability for station blackouts. The analysis also showed 
that melting or bypass of the ice before or within a short time after 
vessel breach can be expected to occur with moderate to high like- 
lihood during station blackouts and during sequences initiated by 
very small LOCAs with failure of emergency core cooling in the 
recirculation phase after success in the injection phase. This work 
supports NRC’s assessment of severe accident risks to be published 
in NUREG-1150. 


28661 (NUREG/CR—4739) RAMONA-3B calculations 
for Browns Ferry ATWS [Anticipated Transient Without 
Scram] study. Saha, P.; Slovik, G.C.; Neymotin, L.Y. 
(Brookhaven National Lab., Upton, NY (USA); Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research). Feb 1987. Contract AC02- 
76CHO00016. 118p. (BNL-NUREG—S52021). NTIS, PC 
A06/MF AO! - GPO. File Number T1I87007547. 

Several aspects of the Anticipated Transient Without Scram 
(ATWS) initiated by an inadvertent closure of all Main Steam Iso- 
lation Valves (MSIV) in a typical BWR/4 are analyzed in the 
report. The analysis is performed using the Brookhaven National 
Laboratory code, RAMONA-3B, which employs a three-dimen- 
sional neutron kinetics model coupled with a parallel-channel ther- 
mal hydraulics in representing a Boiling Water Reactor (BWR) 
Core. Four different transient scenarios have been investigated: (a) 
downcomer water level and reactor pressure control, (b) manual 
control rod insertion transient, (c) high pressure boil-off, and (d) re- 
circulation pump trip failure. Results of these calculations should 
provide better understanding of mitigative effects of operator ac- 
tions during ATWS, thus helping in the development of adequate 
Emergency Procedure Guidelines (EPG) required for the BWR 
plant safety. A few unresolved questions subject to future investiga- 
tions are also discussed. 


28662 (NUREG/CR—4741) Feedwater transient and 
small break loss of coolant accident analyses for the Belle- 
fonte Nuclear Plant. Bayless, P.D.; Dobbe, C.A.; Chambers, 
R. (EG and G Idaho, Inc., Idaho Falls (USA); Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of 
Accident Evaluation). Mar 1987. Contract ACO7- 
761D01570. 117p. EGG—2471). NTIS, PC A06/MF AOI - 
GPO. File Number T187007172. 

Specific sequences that may lead to core damage were ana- 
lyzed for the Bellefonte nuclear plant as part of the US Nuclear 
Regulatory Commission’s Severe Accident Sequence Analysis Pro- 
gram. The RELAPS, SCDAP, and SCDAP/RELAP5 computer 
codes were used in the analyses. The two main initiating events in- 
vestigated were a loss of all feedwater to the steam generators and 
a small cold leg break loss of coolant accident. The transients of 
primary interest within these categories were the TMLB’ and S.D 
sequences. Variations on systems availability were also investigated. 
Possible operator actions that could prevent or delay core damage 
were identified, and two were investigated for a small break tran- 
sient. All of the transients were analyzed until either core damage 
began or long-term decay heat removal was established. The analy- 
ses showed that for the sequences considered the injection flow 
from one high-pressure injection pump was necessary and sufficient 
to prevent core damage in the absence of operator actions. Opera- 
tor actions were able to prevent core damage in the S:D sequence; 
no operator actions were available to prevent core damage in the 
TMLB’ sequence. 
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28663 (NUREG/CR—4758) A RETRAN model of the 
Calvert Cliffs-1 pressurized water reactor for assessing the 
safety implications of control systems. Renier, J.P.A.; Smith, 
O.L. (Oak Ridge National Lab., TN (USA)). Mar 1987. 
Contract AC05-840R21400. 150p. (ORNL/TM—10236). 
NTIS, PC A07/MF AO1 - GPO. File Number T187008420. 

The failure mode and effects analysis of Calvert Cliffs-1 
identified sequences of events judged sufficiently complex to merit 
further analysis in detailed dynamic simulations. This report de- 
scribes the RETRAN model developed for this purpose and the re- 
sults obtained. The mathematical tool was RETRAN2/Mod3, the 
latest version of a widely used and extensively validated thermal- 
hydraulics production code obtained by license agreement with the 
developer, Electric Power Research Institute, and installed on the 
ORNL BM-3033 computers. RETRAN2 is based on a first-princi- 
ples methodology that treats two-phase flow with slip. Thermal 
equilibrium of phases is assumed except in the pressurizer, where 
non-equilibrium processes are important and special methodology is 
used. Heat transfer in solids is obtained from the conventional con- 
duction equation. Point or 1-D kinetics is available for the reactor 
core. The fundamental methodology is supplemented with a broad 
list of process submodels that calculate heat transfer coefficients, 
fluid and metal state properties, choked flow, form and wall friction 
losses, and other parameters. Also supplied are component submo- 
dels for various types of valves and pumps, the latter of which in- 
corporate four-quadrant characteristics for components in which 
two-phase or reverse flow may be expected, and head versus flow 
curves for others. Extensive input allows the code to be highly par- 
ticularized to a specific plant. The major investment in time and 
manpower occurs in setting up the base case; changes are compara- 
tively easy to implement. 


28664 (NUREG/CR—4826) Seismic margin review of the 
Maine Yankee Atomic Power Station: Systems analysis. 
Moore, D.L.; Jones, D.M.; Quilici, M.D.; Young, J. 
(Energy, Inc., Kent, WA (USA); Lawrence Livermore Na- 
tional Lab., CA (USA); Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering Safety). Mar 
1987. Contract W-7405-ENG-48. 199p. (UCID—20948- 
Vol.2). NTIS, PC A09/MF AOl - GPO. File Number 
TI87007801. 


The overall objectives of this review are to assess the seis- 
mic margins of the Maine Yankee pressurized water reactor, and to 
test the adequacy of this review approach, quantification tech- 
niques, and guidelines for performing the review. Results from the 
trial review will be used to revise the seismic margin methodology 
and guidelines so that the NRC and industry can readily apply 
them to assess the inherent quantitative seismic capacity of nuclear 
power plants. 


28665 (NUREG/CR—4826-Vol.3) Seismic margin review 
of the Maine Yankee Atomic Power Station: Fragility analy- 
sis. Ravindra, M.K.; Hardy, G.S.; Hashimoto, P.S.; Griffin, 
M.J. (EQE, Inc., Newport Beach, CA (USA); Lawrence 
Livermore National Lab., CA (USA); Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering 
Safety). Mar 1987. Contract W-7405-ENG-48. 230p. 
(UCID—20948-Vol.3). NTIS, PC All/MF A0Ol - GPO. 
File Number T187007879. 

This Fragility Analysis is the third of three volumes for the 
Seismic Margin Review of the Maine Yankee Atomic Power Sta- 
tion. Volume 1 is the Summary Report of the first trial seismic 
margin review. Volume 2, Systems Analysis, documents the results 
of the systems screening for the review. The three volumes are part 
of the Seismic Margins Program initiated in 1984 by the Nuclear 
Regulatory Commission (NRC) to quantify seismic margins at nu- 
clear power plants. The overall objectives of the trial review are to 
assess the seismic margins of a particular pressurized water reactor, 
and to test the adequacy of this review approach, quantification 
techniques, and guidelines for performing the review. Results from 
the trial review will be used to revise the seismic margin methodol- 
ogy and guidelines so that the NRC and industry can readily apply 
them to assess the inherent quantitative seismic capacity of nuclear 
power plants. 
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28666 (REG/G—701-4) Request for comments on draft 
Regulatory Guide, "Best-estimate calculations of emergency 
core cooling system performance”. (Nuclear Regulatory 
Commission, Washington, DC (USA)). Mar 1987. 47p. Nu- 
clear Regulatory Commission, Washington, DC 20555. File 
Number T1I87900575. 

The US Nuclear Regulatory Commission (NRC) is propos- 
ing to amend the requirements of 10 CFR Part 50, “Domestic Li- 
censing of Production and Utilization Facilities.” These amend- 
ments would allow licensees to use realistic calculations, as opposed 
to the currently required conservative calculations, to show the ac- 
ceptability of the emergency core cooling system (ECCS) perform- 
ance. The proposed amendments would also require that the uncer- 
tainty of each realistic calculation be determined and that this un- 
certainty be included in the calculation as a safety factor. The NRC 
staff has prepared this regulatory guide in draft form to allow the 
public to participate in the development of guidance on acceptable 
methods of complying with the proposed amendments. 


28667 (RTR—2291-85-4-Del.Ver.) Reactor incident status 
1985 annual report. Pong, E.L. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Plant). 31 Mar 
1986. Contract AC09-76SR00001. 256p. NTIS, PC A12/MF 
A01; 1; GPO Dep. File Number DE87006290. 

Reactor Incident followup action is summarized through 
periodic status reports. This annual report summarizes action taken 
or anticipated for Reactor Incidents through December, 1985 for 
Reactors C, K, L, and P. 


28668 (UCRL—95827) Station blackout at nuclear power 
plants: Radiological implications for nuclear war. Shapiro, 
C.S. (Lawrence Livermore National Lab., CA (USA); San 
Francisco State Univ., CA (USA)). Dec 1986. Contract W- 
7405-ENG-48. 26p. (CONF-870243—1). NTIS, PC A03/ 
MF AOl1; 1; GPO Dep. File Number DE87003463. 

From SCOPE-ENUWAR workshop; Bangkok, Thailand (9 
Feb 1987). 

Recent work on station blackout is reviewed its radiological 
implications for a nuclear war scenario is explored. The major con- 
clusion is that the effects of radiation from many nuclear weapon 
detonations in a nuclear war would swamp those from possible re- 
actor accidents that result from station blackout. 


28669 (UFRJ-COPPE-PEN—133) Public risk-reduction 
measures: cost-effectiveness from a global point-of-view. Oli- 
veira, L.F.S. de; Motta Barros, E.B. da; Fleming, P.V.; 
Rosa, L.P. (Rio de Janeiro Univ. (Brazil). Coordenacao dos 
Programas de Pos-graduacao de Engenharia). May 1985. 
45p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87701921. 

A review of systemic or global approach to cost-effective- 
ness analysis of risk-reduction measures is presented, and its advan- 
tages and limitations are discussed. The method is applied for prob- 
lem of the cost-effectiveness of increasing the Angra 3 reactor con- 
tainment wall thickness from 60cm to 180cm thick, in case of a 
direct commercial aircraft crash on it. 


28670 (UFRJ-COPPE-PEN—134) ADORAVA - a com- 
puter code for sums of random variables. Fleming, P.V.; Oli- 
veira, L.F.S. de; Senna, V.; Salles, M.R. (Rio de Janeiro 
Univ. (Brazil). Coordenacao dos Programas de Pos-gradua- 
cao de Engenharia). Jun 1985. 80p. (In Portuguese). NTIS 
(US Sales Only), PC A05/MF AOl. File Number 
DE87701922. 

The ADORAVA computer code was developed to deter- 
mine the moments of distributions of the sums of random variables. 
The ADORAVA computer code was developed to be applied in 
probabilistic safety analysis, more specifically for uncertainty propa- 
gation in fault trees. The description of ADORAVA algorithm, 
input, examples and the output of compiled code are presented. 
(M.C.K.). 
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28671 Liquid-metal fast breeder reactor intermediate heat 
exchanger transient modeling for faster than real-time analy- 
sis. Tzanos, C.P. (Argonne National Lab., Reactor Analysis 
and Safety Div., 9700 South Cass Avenue, Argonne, IL 
60439). Nuclear Technology; 76: No. 3, 337-351(Mar 1987). 
Contract W-31-109-ENG-38. 

A method was developed for faster than real-time liquid- 
metal fast breeder reactor intermediate heat exchanger (IHX) analy- 
sis for purposes of continuous on-line data validation, plant state 
verification, and fault identification. The basic feature of this 
method is the utilization of spatial nodes whose sizes vary with 
time. The use of time-variant node sizes leads to adequately accu- 
rate solutions with a few nodes and at short computation times. Ap- 
plications of this methodology to reference IHX problems with the 
IBM 3033 machine showed that the computation time for steady- 
state analysis was —6 ms. 


28672 Development of a postscram analyzer for boiling 
water reactors. Sun, B.K.H.; Colley, R.; Cain, D.G.; Hallam, 
J.W. (Electric Power Research Institute, Nuclear Power 
Div., 3412 Hillview Avenue, Palo Alto, CA 94303). Nuclear 
Technology; 76: No. 3, 352-359(Mar 1987). 

During the events of a reactor scram, the control room op- 
erators play a vital role in the diagnosis of the causes and control of 
the plant. It is critically important that the operators immediately 
detect an abnormal scram situation related to the plant protection 
system and take necessary actions to shut down the nuclear reac- 
tion safely. The present study develops a proof-of-principle proto- 
type of a postscram analyzer. It is an operator aid information 
system designed to assist the operators in the recognition of possi- 
ble abnormal scram situations immediately after a scram and to fa- 
cilitate postscram analysis for diagnosis of root causes and for 
speedy plant restart. The resultant displays for man-machine inter- 
face demonstrate that a postscram analyzer can provide vital and 
concise information in the control room to enhance the productivi- 
ty of the plant operators. 


28673 Experimental studies of the air coolability of triga 
reactors following a loss-of-coolant accident. El-Genk, M.S.; 
Kim, S.H.; Zaki, G.M.; Philbin, J.S.; Schulze, J.F.; Foushee, 
F.C. (The Univ. of New Mexico, Dept. of Chemical and 
Nuclear Engineering, Albuquerque, NM 87131). Nuclear 
Technology; 716: No. 3, 360-369(Mar 1987). 

To investigate the coolability of a uniformly heated tube by 
free convection of atmospheric air, heat transfer experiments were 
conducted using vertical open annuli with adiabatic outer walls. To 
examine the effect of the annulus ratio on the coolability of the 
heated tube, the experiments employed four annuli (diameter ratios 
of 1.155, 1.33, 1.63, and 12.0). The operating parameters included 
heat fluxes up to 1.38 W/cm/sup 2/ with a corresponding surface 
temperature of 856 K. The results, extrapolated to 1200 K, were 
used to provide a qualitative estimate of the coolability of multirod 
bundles, as a function of the equilibrium surface temperature and 
the pitch-to-diameter (P/D) ratio. 


28674 Using cost/risk procedures to establish recovery 
criteria following a nuclear reactor accident. Tawil, J.J.; 
Strenge, D.L. (Pacific Northwest Lab., Richland, WA). 
Health Physics; No. 2, 157-169(Feb 1987). 

In the event of a major accidental release of radionuclides at 
a nuclear power plant, large populated areas could become serious- 
ly contaminated. Local officials would be responsible for establish- 
ing radiation recovery criteria that would permit the evacuated 
population to return safely to their jobs and homes. The range of 
acceptable criteria could imply variations in property losses in the 
billions of dollars. Given the likely public concern over the health 
consequences and the enormity of the potential property losses, a 
cost/risk analysis can provide important input to establishing the 
recovery criteria. This paper describes procedures for conducting a 
cost/risk analysis of a site radiologically contaminated by a nuclear 
power plant accident. The procedures are illustrated by analyzing a 
hypothetically contaminated site, using software developed for de- 
termining the property and health effects of major reactor acci- 
dents. 
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28675 (NUREG—1150-App.A-I-Vol.2) Reactor risk ref- 
erence document: Appendices A-I, Draft for comment. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research). Feb 1987. 303p. 
NTIS MF AO1 - GPO. File Number TI87900542. 

This document discusses the risks of severe accidents in a set 
of commercial nuclear power plants. This risk is characterized by 
the types and frequencies of accidents leading to severe core 
damage, the performance of containment structures under severe 
accident loadings, possible radioactive releases into the environment 
if the containment were to fail, and the offsite consequences of such 
releases. A discussion of the methods used to calculate risk is pro- 
vided and the principal results of the analyses of the studied plants 
is summarized. (JDB) 


28676 (NUREG—1150-App.J-O-Vol.3) Reactor risk ref- 
erence document: Appendices J-O, Draft for comment. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research). Feb 1987. 513p. 
NTIS, PC A22/MF AO1 - GPO. File Number T187900541. 

This document discusses the risks of severe accidents in a set 
of commercial nuclear power plants. This risk is characterized by 
the types and frequencies of accidents leading to severe core 
damage, the performance of containment structures under severe 
accident loadings, possible radioactive releases into the environment 
if the containment were to fail, and the offsite consequences of such 
releases. This volume provides discussions of NRC staff analyses of 
specific technical and regulatory issues, compares present risk re- 
sults with those of other studies, and describes computer codes used 
in the risk analyses. 


28677 Thermal shield support degradation in pressurized 
water reactors. Sweeney, F.J.; Fry, D.N. (Oak Ridge Na- 
tional Lab., Oak Ridge, TN). pp 59-66 of Flow-induced vi- 
bration - 1986. Chen, S.S.; Simonis, J.C.; Shin, Y.S. New 
York, NY; American Society of Mechanical Engineers 
(1986). (CONF-860722—). Contract AC05-840R21400. 

From ASME pressure vessel and piping conference and ex- 
hibit; Chicago, IL, USA (20 Jul 1986). 

Damage to the thermal shield support structures of three 
pressurized water reactors (PWRs) due to flow-induced vibrations 
was recently discovered during refueling. In two of the reactors, 
severe damage occurred to the thermal shield, and in one reactor 
the core support barrel (CSB) was damaged, necessitating extended 
outages for repairs. In all three reactors, several of the thermal 
shield supports were either loose, damaged, or missing. The three 
plants had been in operation for approximately 10 years before the 
damage was apparent by visual inspection. Because each of the 
three U.S. PWR manufacturers have experienced thermal shield 
support degradation, the Nuclear Regulatory Commission requested 
that Oak Ridge National Laboratory analyze ex-core neutron detec- 
tor noise data to determine the feasibility of detecting incipient 
thermal shield support degradation. 


28678 Quantification of operator actions during ATWS 
following MSIV closure. Luckas, W.J. Jr.; O’Brien, J.N.; 
Perline, R.K.; Spettell, C.M. (Dept. of Nuclear Energy, 
Brookhaven National Lab., Upton, NY 11973). pp 452-460 
of Proceedings of the international topical meeting on ad- 
vances in human factors in nuclear power systems. La 
Grange Park, IL; American Nuclear Society (1986). 
(CONF-860415—). 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

Brookhaven National Laboratory (BNL) assisted the Acci- 
dent Sequence Evaluation Program (ASEP) by performing a 
Human Reliability Analysis (HRA) of the operations crew tasks 
during the Anticipated Transient Without Scram (ATWS) accident 
sequence with Main Stream Isolation Valve (MSIV) closure at the 
Peach Bottom Atomic Power Station, Unit 2. A detailed task anal- 
ysis was performed based on consideration of staffing, team interac- 
tion, and control room layout at Peach Bottom. ATWS scenarios 
developed by Oak Ridge National Laboratory (ORNL) and Idaho 
National Engineering Laboratory (INEL) were reviewed. Discus- 
sions were held with thermal-hydrodynamic/core neutronics engi- 
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neers at BNL to determine the success criterion for tasks. Five 
major operator tasks were identified. 


28679 A shortened version of the THERP/Handbook ap- 
proach to human reliability analysis for probabilistic risk as- 
sessment. Swain, A.D. (Statistics, Computing, and Human 
Factors Div. 7223, Sandia National Labs., P.O. Box 5800, 
Albuquerque, NM 87185). pp 163-164 of Proceedings of the 
international topical meeting on advances in human factors 
in nuclear power systems. La Grange Park, IL; American 
Nuclear Society (1986). (CONF-860415—). Contract AC04- 
76DP00789. 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

The approach to human reliability analysis (HRA) known as 
THERP/Handbook has been applied to several probabilistic risk as- 
sessments (PRAs) of nuclear power plants (NPPs) and other com- 
plex systems. The approach is based on a thorough task analysis of 
the man-machine interfaces, including the interactions among the 
people, involved in the operations being assessed. The idea is to 
assess fully the underlying performance shaping factors (PSFs) and 
dependence effects which result either in reliable or unreliable 
human performance. 


28680 Estimation of performance shaping factors for 
overtime and shift length using expert judgment based on re- 
lated assessments. Vickroy, S.C. (Pacific Northwest Lab., 
P.O. Box 999, Richland, WA 99352). pp 135-142 of Pro- 
ceedings of the international topical meeting on advances in 
human factors in nuclear power systems. La Grange Park, 
IL; American Nuclear Society (1986). (CONF-860415—). 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

This paper presents the results of a study to estimate human 
performance and error rate under several amounts of overtime and 
different shifts without the use of human subjects. Ten chronobio- 
logy, fatigue, and shift scheduling experts were administered a 
questionnaire to rate the effects that several shifts and overtime 
amounts might have on the performance of individuals working 
under their constraints. The data from the ratings were transformed 
to generate performance shaping factors used for sensitivity analy- 
ses on three previously published probabilistic risk assessments. 
This procedure was performed to determine the effect that different 
shift schedules and amounts of overtime would have on overall 
plant performance. The results of the analysis suggest that the risk 
due to human errors caused by the shift scheduling and overtime 
could increase the risk of accidents at a nuclear power plant caused 
by humans by up to a factor of five. This could increase the chance 
for an accident at a nuclear power plant by a factor of about three. 


28681 Heat dissipating nuclear reactor with metal liner. 
Gluekler, E.L.; Hunsbedt, A.; Lazarus, J.D. (to Dept. of 
Energy). US Patent Application 6-800,565. 21 Nov 1985. 
10p. Contract AT03-78SF71032. DE87007275 NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87007275. 

A nuclear reactor containment including a reactor vessel dis- 
posed within a cavity with capability for complete inherent decay 
heat removal in the earth and surrounded by a cast steel contain- 
ment member which surrounds the vessel is described in this disclo- 
sure. The member has a thick basemat in contact with metal pilings. 
The basemat rests on a bed of porous particulate material, into 
which water is fed to produce steam which is vented to the atmos- 
phere. There is a gap between the reactor vessel and the steel con- 
tainment member. The containment member holds any sodium or 
core debris escaping from the reactor vessel if the core melts and 
breaches the vessel. 


28682 Heat dissipating nuclear reactor. Hunsbedt, A.; 
Lazarus, J.D. (to Dept. of Energy). US Patent Application 
6-800,566. 21 Nov 1985. 11p. Contract AT03-78SF71032. 
DE87007276 NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE87007276. 
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Disclosed is a nuclear reactor containment adapted to retain 
and cool core debris in the unlikely event of a core meltdown and 
subsequent breach in the reactor vessel. The reactor vessel is seated 
in a cavity which has a thick metal sidewall that is integral with a 
thick metal basemat at the bottom of the cavity. The basemat ex- 
tends beyond the perimeter of the cavity sidewall. Underneath the 
basemat is a porous bed with water pipes and steam pipes running 
into it. Water is introduced into the bed and converted into steam 
which is vented to the atmosphere. A plurality of metal pilings in 
the form of H-beams extend from the metal base plate downwardly 
and outwardly into the earth. 


25 ENERGY STORAGE 
2505 Flywheels 
REFER ALSO TO CITATION(S) 28489 


2506 Thermal 


28683 (KFK—4155) Buffering storage of thermal energy 
by means of the reaction heat of the system calcium oxide/ 
calcium hydroxide. Lehmann, B. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronen- 
physik und Reaktortechnik; Karlsruhe Univ. (T.H.) (Germa- 
ny, F.R.). Fakultaet fuer Maschinenbau). Dec 1986. 134p. 
(In German). NTIS (US Sales Only), PC A07/MF AO1. 
File Number DE87751850. 

The heat of reaction from the chemical system calcium 
oxide/calcium hydroxide is used as a buffering facility for thermal 
energy. In case of forward reaction by adding water to calcium 
oxide, reaction heat is released that can be used for heating, hot 
water supply, or for generating steam for industrial purposes. For 
running the reaction reversely, energy has to be fed into calcium 
hydroxide to gain calcium oxide. This energy could be supplied by 
concentrating solar collectors or by high-temperature reactors 
(HTR) using nuclear energy. Other possible heat sources can be 
volcanic rocks delivering geothermal energy and refuse-fuelled 
power plants. Heat at temperatures exceeding 450/sup 0/C has to 
be furnished for the loading phase. The discharging reaction deliv- 
ers temperatures up to 400/sup 0/C. For testing this kind of heat 
storage, a gas-loop has been designed, built and operated. The 
energy transport in the cycle is provided. by an inert gas stream (ni- 
trogen) with variable volumes of steam entrained. The operating 
conditions were measured by transducers and evaluated with com- 
puter programs. The documentation of the measured data and of 
the deduced values, i.e. energy release and storage rates, pressure 
drops and behaviour of the storage mass, are presented in this 
report. 
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28684 (ANL—87-1) Measurement of stibine and arsine 
generation from the Exide 3100-Ah lead-acid module. Marr, 
J.J.; Smaga, J.A. (Argonne National Lab., IL (USA)). Jan 
1987. Contract W-31109-ENG-38. 18p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009461. 

Stibine and arsine evolution from lead-acid cells in a 36-kWh 
Exide load-leveling module was measured as this module ap- 
proached 1900 cycles of operation. A specially prepared gas-collec- 
tion apparatus enabled us to determine the maximum and average 
rates for evolution of both toxic hydrides. Hydride generation 
began once the cell voltage exceeded 2.4 V. The maximum rate for 
arsine occurred just above 2.5 V and consistently preceded the 
peak rate for stibine for each sampled cell. When adjusted for size 
effects, the degree of stibine and arsine evolution was greater than 
found in a continuous overcharge study conducted by Exide. The 
average rates of hydride generation were found to be 175 pg/min 
for stibine and 12.6 g/min for arsine. The former rate proved to 
be the critical value in determining safe ventilation requirements for 
cell off-gases. The minimum airflow requirement was calculated to 
be 340 L/min per cell. Projections for a hypothetical 1-MWh Exide 
battery without an abatement system indicated that the normal ven- 
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tilation capacity in the Battery Energy Storage Test facility pro- 
vides nearly five times the airflow needed for safe hydride removal. 


28685 (LBL—22662) Zinc/air battery R and D zinc/air 
engineering analysis for electrical vehicles: Tasks III, Final 
report. Klein, M.; Viswanathan, S. (Energy Research Corp., 
Danbury, CT (USA) ; Lawrence Berkeley Lab., CA 
(USA)). Dec 1986. Contract AC03-76SF00098. 72p. NTIS, 
PC A04/MF A0O1; 1; GPO Dep. File Number DE87009272. 

This report is an examination and analysis of the zinc-air 
system as the motive power source for electric vehicle propulsion. 
Various versions of the zinc-air system and operating schemes 
along with their advantages and disadvantages are discussed. Base- 
line cost calculations are also presented in order to compare the 
cost effectiveness of each of the systems. The treatise is conceptual 
in nature and is not based on new experimental work. The informa- 
tion is based on published literature and investigations carried out 
at ERC in the past. The study also includes recommendations and 
suggestions in areas that require further research and development 
work to achieve a smooth transition from the conceptual stage to a 
practical, viable, and cost effective system. 


28686 (N—87-17396) Safety considerations of lithium- 
thionyl chloride cells. Subbarao, S.; Halpert, G.; Stein, I. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Jun 1986. 85p. 
(NASA-CR—180129; JPL-PUB—86-015; NAS— 
1.26:180129). NTIS, PC AO5/MF AO1. 

The use of spirally wound lithium-thionyl chloride (Li- 
SOCk) cells is currently limited because of their hazardous behav- 
ior. Safety hazards have ranged from mild venting of toxic materi- 
als to violent explosions and fires. These incidents may be related 
to both user- and manufacturer-induced causes. Many explanations 
have been offered to explain the unsafe behavior of the cells under 
operating and abuse conditions. Explanations fall into two catego- 
ries: (1) thermal mechanisms, and (2) chemical mechanisms. How- 
ever, it is quite difficult to separate the two. Both may be responsi- 
ble for cell venting or explosion. Some safety problems encountered 
with these cells also may be due to design deficiencies and ineffec- 
tive quality control during cell fabrication. A well-coordinated 
basic and applied research program is needed to develop safe Li- 
SOC} cells. Recommendations include: (1) learnig more about Li- 
SOCk cell chemistry; (2) modeling cell and battery behavior; (3) 
optimizing cell design for safety and performance, (4) implementing 
quality control procedures; and (5) educating users. 


28687 (N—87-17397) NASA Aerospace Battery Safety 
Handbook. Halpert, G.; Subbarao, S.; Rowlette, J.J. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Jul 1986. 99p. 
(NASA-CR—180127; JPL-PUB—86-14; NAS— 
1.26:180127). NTIS, PC A05/MF AO1. 

This handbook has been written for the purpose of acquaint- 
ing those involved with batteries with the information necessary for 
the safe handling, storage, and disposal of these energy storage de- 
vices. Included in the document is a discussion of the cell and bat- 
tery design considerations and the role of the components within a 
cell. The cell and battery hazards are related to user- and/or manu- 
facturer-induced causes. The Johnson Space Center (JSC) Payload 
Safety Guidelines for battery use in Shuttle applications are also 
provided. The electrochemical systems are divided into zinc anode 
and lithium anode primaries, secondary cells, and fuel cells. Each 
system is briefly described, typical applications are given, advan- 
tages and disadvantages are tabulated, and most importantly, safety 
hazards associated with its use are given. 


28688 (NP—7770091) Organic electrolyte additives in 
lead batteries: Their effects on the cyclic behaviour of the 
negative electrode. Schiffer, A. (Technische Univ. Muenchen 
(Germany, F.R.). Fakultaet fuer Chemie, Biologie und 
Geowissenschaften). 23 Jul 1984. 121p. (in German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE87770091. 

Negative electrodes in lead accumulators are subject to con- 
stant shrinkage resulting from grain diameter changes in the active 
lead mass (recrystallisation) and from the volume changes during 
charge and discharge. This shrinkage tends to reduce the perform- 





ance of the negative plate. This can be overcome by adding expan- 
sion agents to the negative mass. Surfactants have been proved to 
be particularly efficient. In practice, lignosulphonic acids, humic 
acids, and other organic materials containing lignin are used. 


28689 (SAND—87-1026C) Transportation container for 
Li/SO, batteries on passenger aircraft. Levy, S.C. (Sandia 
National Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. 4p. (CONF-870699—1). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87008653. 

From Lithium ‘87; Niagra Falls, NY, USA (23 Jun 1987). 

A surplus USN 40 mm ammunition can was subjected to a 
variety of tests. Pressure tests were carried out with nitrogen gas, 
followed by the venting of actual Li/SO: cells and batteries inside 
the can. A fire test was also conducted on a can packed with 10 
each 10-cell batteries surrounded by vermiculite. Test results indi- 
cate the US Navy (USN) 40-mm ammunition can is suitable as a 
shipping container for Li/SO: batteries on passenger aircraft. To 
provide a further measure of safety, a sulfur dioxide getter was in- 
corporated into the can. Studies indicated a commercial material, 
ASC carbon, is suitable for this purpose. The granular material was 
packaged in porous paper desiccant bags and placed in the can with 
the batteries and vermiculite. The batteries were vented inside the 
sealed can and the internal pressure monitored. Pressure returned to 
normal within several minutes, indicating that this arrangement 
should prevent sulfur dioxide (SO2) gas from leaking into the air- 
plane in the event of multiple battery ventings during flight. 


28690 Impedance of lithium electrodes in a propylene 
carbonate electrolyte. Thevenin, J.G.; Muller, R.H. (Univer- 
site Pierre et Marie Curie, T22-5E, F75230 Paris). Journal of 
the Electrochemical Society; 134: No. 2, 273-279(Feb 1987). 

Different models of homogeneous, composite, and stratified 
surface layers have been investigated for the interpretation of im- 
pedance measurements of lithium electrodes in organic electrolytes. 
The surface layers are assumed to consist of organic and inorganic 
compounds with the properties of solid and polymer electrolytes. 
Comparison of predicted impedance spectra with those measured 
for surface layers formed in a molar solution of lithium percholate 
in propylene carbonate shows that with the use of assumed film 
properties two interphase models provide thicknesses of surface 
layers which agree with previous ellipsometer measurements: In a 
compact-stratified layer (CSL) model, the surface layer is assumed 
to consist of two sublayers of solid and polymer electrolytes; in a 
solid-polymer layer (SPL) model, the surface layer is assumed to 
consist of a mixture of solid and polymer electrolytes. 


28691 Electrical and electrochemical behavior of fluidized 
bed electrodes. Huh, T.; Evans, J.W. (Dept. of Metallurgical 
Engineering, Pusan National Univ., College of Engineering, 
Tongnae-ku, Pusan 607). Journal of the Electrochemical Soci- 
ety; 134: No. 2, 308-316(Feb 1987). 

A probe has been used to simultaneously measure the elec- 
trolyte and particle potentials within a fluidized bed electrode. The 
difference between the two signals then yielded the overpotential. 
Transients of all three potentials were stored by a microcomputer 
and the data processed to yield potential probability distributions 
and power spectra. Experiments were performed on beds of copper 
particles undergoing cathodic deposition from acidified sulfate solu- 
tion and on beds of zinc-coated particles undergoing deposition or 
dissolution of zinc with an alkaline zincate electrolyte. Both low 
frequency and wide band noise were observed in the potentials of 
copper particles while the former was much less for zinc-coated 
polymer particles. An explanation was offered in terms of the hy- 
drodynamics of the electrode, particularly the presence or absence 
of rising particle-free regions (“bubbles”). The distributions of time- 
averaged potentials with position in the bed were measured and 
found to be in qualitative agreement with theory. Preliminary re- 
sults on a moving bed electrode are reported. 


28692 The influence of attached bubbles on potential drop 
and current distribution at gas-evolving electrodes. Dukovic, 
J.; Tobias, C.W. (IBM T.J. Watson Research Center, York- 
town Heights, NY 10598-0218). Journal of the Electrochemi- 
cal Society; 134: No. 2, 331-342(Feb 1987). 

A theoretical study is presented of the effects of bubbles at- 
tached to the surface of a gas-evolving electrode, with emphasis on 
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their influence on the local current distribution and on the potential 
drop at the electrode. The mathematical model accounts for the 
combined influence of (i) ohmic obstruction within the electrolyte, 
(ii) area masking on the electrode surface, which raises surface 
overpotential by increasing the effective current density, and (iii) 
decreased local supersaturation, which lowers the concentration 
overpotential. The electrolytic transport is described by potential 
theory, and the dissolved gas is assumed to obey steady-state diffu- 
sion within a concentration boundary layer. The coupled field 
equations are solved numerically using the boundary-element 
method. The model is applied to hydrogen evolution in potassium- 
hydroxide solution. For gas evolution in the Tafel kinetic regime, 
the current distribution is nearly uniform over the unmasked elec- 
trode area, and the increase in surface overpotential is the dominant 
voltage effect. However, outside the Tafel regime (e.g. on cathodes 
of greater catalytic activity) the current density is strongly en- 
hanced near the bubble-contact zone, and the supersaturation-low- 
ering effect is quite strong, largely offsetting the ohmic and surface- 
overpotential effects. Proceeding from a set of base conditions, the 
authors perform a systematic examination of attached-bubble ef- 
fects, their relative importance, and their dependence on system 
variables. 


28693 The catalysis of the oxygen evolution reaction by 
iron impurities in thin film nickel oxide electrodes. Corrigan, 
D.A. (General Motors Research Labs., Electrochemistry 
Dept., Warren, MI). Journal of the Electrochemical Society; 
134: No. 2, 377-384(Feb 1987). 

The effects of iron coprecipitated into thin film nickel oxide 
electrodes or introduced in the 25 weight percent KOH electrolyte 
were studied by a combination of galvanostatic and open-circuit 
decay methods. Effects on voltammetric behaviour and on the 
oxygen overpotential were observed in thin film electrodes with as 
little as 0.01% iron present. The overpotential was further lowered 
by 1% iron to the extent that the nickel oxide charge storage reac- 
tion was adversely affected. Higher concentrations of iron copreci- 
pitated into a composite iron/nickel hydrous oxide dramatically 
catalyzed the oxygen evolution reaction by lowering the Tafel 
slope from about 70 mV/decade with no iron present to about 25 
mV/decade with 10-50% iron. This composite oxide shows promise 
as an anodic electrocatalyst for alkaline electrolysis to produce hy- 
drogen; the oxygen overpotential on thin film electrodes was over 
200 mV lower than the overpotential with nickel oxide, itself, when 
polarized at 80 mA/cm/sup 2/. 


28694 The fabrication and performance of a Ag/AgCl ref- 
erence electrode in thionyl chloride electrolyte. Cieslak, 
W.R.; Delnick, F.M. (Sandia National Labs., Albuquerque, 
NM). Journal of the Electrochemical Society; 134: No. 1, 132- 
134(Jan 1987). Contract AC04-76DP00789. 

Evaluation of the kinetic and thermodynamic characteristics 
of charge transfer reactions requires a reference electrode. Ideally, 
this electrode should exhibit a reproducible, stable, reversible ther- 
modynamic equilibrium potential. In neutral SOCI/sub 2/ electro- 
lyte, the Li/LiCl electrode has exhibited acceptable performance in 
many cases. However, because lithium electrodes must be fabricat- 
ed and handled in an inert environment, an alternate, less reactive 
reference electrode is desirable. One candidate that is widely used 
in aqueous and non-aqueous electrochemistry is the Ag/AgCl elec- 
trode. The present study describes the fabrication and performance 
of a Ag/AgCl electrode that can be used as a reference in LiAICI/ 
sub 4/SOCI/sub 2/ battery electrolytes. 
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REFER ALSO TO CITATION(S) 28563 


28695 (INIS-mf—10817) Energy policies and the adapta- 
tions to the new economic framework: the case of twelve 
countries during the 1973-1983 period. Bourgeois, B.; Criqui, 
P.; Percebois, J. (World Energy Conference, London 
(UK)). Oct 1986. 27p. (in French). (CONF-861010—5). 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE87701993. 
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From 13. world energy conference; Cannes, France (5 Oct 
1986). 

” Based upon case studies on twelve energy importing coun- 
tries in 1973 (United States, Japan, Federal Republic of Germany, 
France, United Kingdom, Italy, Brazil, Argentina, Ivory Coast, 
India, South Korea and Thailand), this paper is an attempt to illus- 
trate the diversity of national energy policies and industrial strate- 
gies which have been set up to adjust to the transformation of the 
world economy in the field of energy and international trade since 
1973. Analysing some simple indicators such as the share of oil im- 
ports in total energy imports, the rate of national self-reliance for 
energy and the energy intensity of GDP, we show that the energy 
policies implemented in industrialised countries lead to quite homo- 
geneous global results, whereas the responses of developing coun- 
tries as regards oil shocks were more heterogeneous. Some coun- 
tries have emphasized the decrease in the energy content of GDP 
whereas others have stressed the development of the national 
supply or the diversification of energy imports. The consequences 
of these choices will differ according to the future energy context 
(if there are sharp cuts in oil prices in particular). In all cases the 

‘influence of the socio-political and institutional context on energy 
options can be clearly observed. In a second part, we study the re- 
spective weight of energy and manufactured goods exchanges in 
the evolution of the balance of trade, using the following indica- 
tors: share of the energy and of the manufactured goods balance in 
total GDP and the ratio of the energy balance to the manufactured 
goods balance. Then very diverse situations can be observed. How- 
ever four countries (Japan, FRG, Italy and South Korea) show 
rather similar features: a large manufactured goods surplus, which 
far exceeds the energy deficit. 3 figures, 4 tables. 


28696 (INIS-mf—10820) Application of new economic 
and ecological approaches to ics in Czechoslovakia. 
Libich, V.; Kadrnozka, J.; Drahos, I. (World Energy Con- 
ference, London (UK)). Oct 1986. 17p. (CONF-861010—8). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701996. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

’ Orientation on local low-grade coal and nuclear sources for 
heat supply, with which the construction of large heating systems 
and heat transport on large distances is connected, are specific fea- 
tures of energy economy in Czechoslovakia. The development pro- 
gramme is challenging in economic respect; it causes numerous eco- 
logical problems, as well as those connected with coverage of vari- 
able loads. In case of additional construction at a later date many 
problems appear requiring differentiated approach that depends on 
concrete conditions. In the paper there are described possibilities 
and conditions of heat accumulation in feed water, in gravity accu- 
mulators at very quick changes of output, the accumulation systems 
involving steam release facilities and heat accumulation in heat con- 
ducting systems. Also the manufacture of heat generating equip- 
ment has an important role to play. There are given the outlines of 
construction of hot water accumulators. Specific conditions of the 
Czechoslovak energy economy also include the problem of efficient 
combustion of low-grade coal with a high sulfur content. In this 
connection it is especially the fluidized bed combustion that is 
under consideration. This combustion process can be run by clink- 
ering of ash particles or a klinkerless process can be used. The com- 
bustion process can be either single-stage or double-stage. All these 
combustion methods are used in boilers made in Czechoslovakia. In 
the paper two types of boilers are described: the boiler with cooled 
fluidized bed and the fluidized bed reactor installed in front of a 
powdered coal fired boiler. There is briefly outlined the experience 
obtained from the operation of these boilers. 4 figures, 1 table. 
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28697 (NP—7751883) Energy plan - raw materials plan - 
recycling plan. Development program for raw material and 
energy supplies on regional level. (Amt der Steiermaerkis- 
chen Landesregierung, Graz (Austria)). Jun 1984. 140p. (In 
German). NTIS (US Sales Only), PC A07/MF A0O1. File 
Number DE87751883. 

The development program for raw material and energy sup- 
plies is the first one in a series of technical/regional policy pro- 
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grams which have been passed by the provincial government of the 
Steiermark (Federal State in Austria) as an ordinance on the basis 
of the regional policy statute of the Steiermark. The main item of 
this development program, decreed on January 30, 1984, is the 
energy plan of the province Steiermark’, which represents in a 
formal sense an executive report concerning the ordinance. This ex- 
ecutive report is divided into three chapters, the energy plan, the 
raw material plan and the recycling plan. In the brochure, the 
whole executive report including all three mentioned chapters is 


presented to the general public in a comprehensible, compact ver- 
sion. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 28336, 29201 


28698 (CONF-870695—3) Participant evaluation results 
for two indoor air quality studies. Hawthorne, A.R.; 
Dudney, C.S.; Cohen, M.A.; Spengler, J.D. (Oak Ridge Na- 
tional Lab., TN (USA); Harvard Univ., Boston, MA (USA). 
School of Public Health). 1987. Contract AC05-840R21400. 
9p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87008590. 

From 80. annual meeting of the Air Pollution Control Asso- 
ciation; New York, NY, USA (1 Jun 1987). 

After two surveys for indoor air pollutants (radon and other 
chemicals) the homeowners were surveyed for their reactions. The 
results of these participant evaluation surveys, assuming that the 
participants that responded to the survey were representative, indi- 
cate that homeowners will accept a significant level of monitoring 
activity as part of an indoor air quality field study. Those partici- 
pants completing surveys overwhelmingly enjoyed being in the 
studies and would do it again. We believe that the emphasis placed 
on positive homeowner interactions and efforts made to inform par- 
ticipants throughout our studies were positive factors in this result. 
There was no substantial differences noted in the responses between 
the 70-house study, which included a homeowner compensation 
payment of $100, and the 300-house study, which did not include a 
compensation payment. These results provide encouragement to 
conduct future complex, multipollutant indoor air quality studies 
when they are scientifically sound and cost effective. 


28699 (DOE/CE/63506—T3) A for-profit venture mar- 
keting research and analysis study conducted for Action for 
Boston Community Development. (Boaz (David) and Co., 
Inc., Providence, RI (USA)). 27 Apr 1987. Contract FGO1- 
86CE63506. 138p. NTIS, PC A07/MF AOl1; 1; GPO Dep. 
File Number DE87008853. 

This report is a look at our study to find a for-profit venture 
for Action for Boston Community Development (ABCD) to estab- 
lish. Essentially, our study had two stages - find a product or serv- 
ice that appeared to be needed in the market place and that ABCD 
felt comfortable pursuing, then research and analyze the market for 
this product or service. The venture selected for complete market 
research and analysis was home repair services. Our research 
showed that both an advisory and minor home repair service 
should be established. 


28700 (Juel-Spez—367) On energy, wealth and develop- 
ment. di Primio, J.C. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Forschungsgruppe Wirtschaft, 
Energie, Investitionen). Jul 1986. 105p. NTIS (US Sales 
Only), PC A06/MF A01. File Number DE87751849. 

The publication investigates into the relations between the 
wealth and developmental stage of industrial countries and develop- 
ing countries. The dependence of the per capita energy consump- 
tion on the gross domestic product is elucidated. The situation of 
different countries and groups of countries is discussed with various 
data supporting the discussion. Development projections applying 
to the industrialized countries and the developing countries finally 
outline the expected situation through 2030. 
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2903 Environment, Health, And Safety 


REFER ALSO TO CITATION(S) 28317, 28324, 28327, 28328, 28468, 29197, 
29201, 29208, 29209, 29227, 29253, 29254, 29256, 29261, 29301, 29302, 29303, 
29304, 29305, 29306, 29307, 29308, 29309, 29344, 29345, 29380, 29387 


28701 (ANL/EES-TM—326) Air pollution levels and reg- 
ulations in the Federal Republic of Germany. Monarch, M. 
(Argonne National Lab., IL (USA)). Mar 1986. Contract 
W-31109-ENG-38. 24p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE87008314. 

This report is one of a series of three prepared for the Office 
of Fossil Energy (OFE) of the US Department of Energy. Each 
report deals with one country in which acid deposition, commonly 
referred to as acid rain, has been a prominent issue of public discus- 
sion. The three countries covered in this series of reports are 
Canada, the Federal Republic of Germany, and the United King- 
dom. For each country, air pollution control regulations and trends 
in air quality and emissions are broadly outlined, then are compared 
with corresponding regulations and trends in the United States. 
Since acid rain is the intended field of application, the reports gen- 
erally deal only with sulfur dioxide, nitrogen oxides, ozone, and 
total suspended particulates. 


28702 (CONF-870673—1) Improving the effectiveness of 
environmental management decisions with optimization and 
uncertainty analysis techniques. Fontaine, T.D. III; Lesht, 
B.M. (National Oceanic and Atmospheric Administration, 
Ann Arbor, MI (USA). Great Lakes Environmental Re- 
search Lab.; Argonne National Lab., IL (USA)). 1987. Con- 
tract W-31109-ENG-38. 17p. NTIS, PC A02. File Number 
DE87006994. 

From 1. international symposium on systems analysis in 
water quality management; London, UK (30 Jun 1987). 

e stochastic nature of environmental processes and forc- 
ing functions diminishes the credibility of management decisions 
that are based on models that employ “average” conditions. Our 
thesis is that the environmental decision making process must quan- 
titatively account for environmental uncertainties. In doing so, 
management strategies can be formulated that are based on accepta- 
ble levels of risk to the environment. We have extended this uncer- 
tainty analysis approach to include a linear programming optimiza- 
tion algorithm in order to demonstrate that acceptable risk scenar- 
ios can be devised which are cost effective as well. We demonstrate 
this point for the Great Lakes by showing that present and pro- 
posed phosphorus management plans have neither the probability of 
success nor the cost effectiveness of a management plan that is 
based on a combined uncertainty-optimization analysis. Present and 
proposed phosphorus management plans are predicted to have at 
most a 55% overall probability of meeting Great Lakes phosphorus 
goals. The combined uncertainty-optimization approach points to 
management options whose overall probability of success in meet- 
ing Great Lakes phosphorus goals varies between 55% and 99%. 
The costs associated with these options also vary, but savings as 
great as 400 million dollars per year could be realized with no di- 
minishment in goal achievement when compared to present and 
proposed management plans. 


28703 (CONF-8505349—, pp 1-7) Research in forest 
damage. Kenneweg, H. 1985. (In German). NTIS (US Sales 
Only), PC A06. File Number DE87751848. 

From LIGNA Hannover: international trade fair for machin- 
ery and equipment for the wood and forestry industries; Hannover, 
F.R. Germany (15 May 1985). 

Berichte des Forschungszentrums Waldoekosysteme/Wald- 
sterben. 

The introductory lecture explains the contents and objective 
of the lecture series. The development of, and current trends in, 
forest decline research in the Federal Republic of Germany are 
pointed out. The organization of forest decline research is discussed 
and the conclusion is drawn that the number and distribution of in- 
stitutions having corresponding interests have become difficult to 
overlook and that cooperation is lacking. The bodies and institu- 
tions promoting research are indicated individually ind the Re- 
search Centre on Forest Ecosystems/Forest Diebe::k is presented. 
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28704 (OEFZS—4382) Technologies in environmental 
protection - development and trends in Austria. Cabela, E. 
(Oesterreichisches Forschungszentrum Seibersdorf 
G.m.b.H.). Jan 1987. 15p. (In German). (NU—32/87). Oeces- 
terreichisches Forschungszentrum Seibersdorf G.m.b.H. . 
The report constitutes a short review of actual environmen- 
tal problems and strategies for technological solutions. The actual 
situation of R+D in the field of environmental and some products 
developed in the Research Center Seibersdorf are being described. 


28705 (ORNL/M—175) Environmental surveillance data 
report for the fourth quarter of 1986. (Oak Ridge National 
Lab., TN (USA)). Mar 1987. Contract AC05-840R21400. 
100p. NTIS, PC A05/MF A01; 1; GPO Dep. File Number 
DE87008381. 

The Department of Environmental Management (DEM) 
within the Environmental and Occupational Safety Division (E and 
OS) at the Oak Ridge National Laboratory (ORNL) is responsible 
for environmental surveillance to: (1) assure compliance with all 
Federal, State, and DOE requirements for the prevention, control, 
and abatement of environmental pollution; (2) monitor the adequa- 
cy of containment and effluent controls; and (3) assess impacts of 
releases from ORNL facilities on the environment. To comply with 
these objectives, both monitoring and sampling of environmental 
constituents is performed. The surveillance program for 1986 in- 
cludes sampling and monitoring of air, water from surface streams 
and point sources, groundwater, fish, grass, soil, and milk for radio- 
active nonradioactive materials. Surveillance points are located on- 
site to quantify discharges from ORNL facilities, and off-site to de- 
termine public exposures and to establish background reference 
levels. This data report provides Laboratory and Central Manage- 
ment personnel with the most recent information on environmental 
conditions. 


28706 (PB—87-146817/XAB) Layman’s guide to the 
Toxic Substances Control Act. (Environmental Protection 
Agency, Washington, DC (USA). Office of Toxic Sub- 
stances). Apr 1985. 18p. (EPA—560/1-85/001). NTIS, PC 
A02/MF AOl1. 

Contents include: introduction; scope of the law; testing of 
chemicals; premanufacture and significant new use notifications; 
control of hazardous chemicals; record keeping and reporting; rela- 
tionship to other federal laws; research, monitoring, and data sys- 
tems; exports and imports; disclosure of data; effect on state laws; 
state programs; judicial review; actions by citizens; employee pro- 
tection; civil and criminal penalties; enforcement; TSCA assistance 
office; further information; and EPA regional offices. 


28707 (PB—87-148649/XAB) Research needs workshop: 
hazardous wastes treatment and disposal. Parkin, G.F.; Pipes, 
W.O.; Koerner, R.M. (Drexel Univ., Philadelphia, PA 
(USA)). 1986. 123p. NTIS, PC A06/MF AO1. 

Proceedings of a workshop held at Drexel University, Phila- 
delphia, PA., June 9-10, 1986. 

The specific objectives of the workshop were: (1) to identify 
nationally recognized experts conducting research on hazardous 
waste treatment and disposal; (2) to summarize the present status of 
the information available in the various areas of hazardous-waste 
research; (3) to identify the current needs for basic research which 
can contribute to long-term solutions for the wide variety of haz- 
ardous-waste problems; (4) to bring together this group of experts 
to generate a reasonably well-focused and uniform position on the 
subject; (5) to recommend areas of research requiring NSF funding; 
and (6) to disseminate the information generated to the technical 
community. Eight areas of research were selected for study by the 
panels of the workshop; (1) source identification and benefication; 
(2) hazard identification and evaluation; (3) incineration; (4) physi- 
cal treatment processes; (5) chemical and biological treatment proc- 
esses; (6) land disposal; (7) monitoring, restoring, and protecting 
groundwater quality; and (8) risk assessment. Position papers, con- 
clusions, recommendations, the workshop format, and a list of par- 
ticipants are included. 
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28708 (PB—87-151064/XAB) Permit applicants’ guid- 
ance manual for the general facility standards of 40 CFR 264. 
Bosy, B.J.; Capone, S.; Young, C.W.; Krusell, N.H.; Patins- 
kas, J.P. (GCA Corp., Bedford, MA (USA). GCA Technol- 
ogy Div.). Oct 1983. 301p. NTIS, PC A14/MF AO1. 

The manual is intended for use by owners and operators of 
existing and new hazardous-waste-management facilities who are 
required to submit Part B of their permit application to illustrate 
compliance with the standards of 40 CFR 264. This document ad- 
dresses the general information and requirement contained in 40 
CFR 270 and 264. 


28709 (PB—87-152765/XAB) Fate of environmental pol- 
lutants, Pritchard, P.H. (Environmental Protection Agency, 
Gulf Breeze, FL (USA). Environmental Research Lab.). 
1986. 14p. (EPA—600/J-86/ 194). NTIS, PC A02/MF AOI. 

Pub. in J. of Water Pollution Control Fed., Vol. 58, No. 6, 
635-645(Jun 1986). 

Published literature on the environmental fate of pollutants 
published during 1984 are reviewed. Short excerpts are presented 
from each reference covering such areas as photolysis, biodegrada- 
tion, hydrolysis, sorption, and volatility for pollutants including 
pesticides, hydrocarbons, heavy metals, polynuclear hydrocarbons, 
and other toxic organic chemicals. 


28710 (PB—87-154134/XAB) Summary of annual reports 

on hazardous waste for 1982-1985. Zak, G.; Wright, H.A. 

(Illinois Environmental Protection Agency, Springfield 
SA). Div. of Land Pollution Control). Dec 1986. 66p. 
PA/LPC—87/004). NTIS, PC A04/MF AOl1. 

See also report dated Sep 85, PB—86-161924. 

The report is a product of Illinois’ Annual Report require- 
ments for reporting years 1982 through 1985, for hazardous waste 
as defined under the Resource Conservation Recovery Act 
(RCRA) and the comparable Illinois regulations. Several compre- 
hensive tables are included: (a) listing by RCRA Hazardous Waste 
Number of the volume of waste shipped off-site by Illinois genera- 
tors and the amount of waste stored, treated, or disposed by Illinois 
facilities; (b) listing by RCRA Hazardous Waste Number of the 
volume of waste handled on-site and off-site by land treatment sites, 
landfills, incinerators, injection wells, and surface impoundments; 
(c) listing by Illinois county of the volume of waste shipped off-site 
and of the volumes treated, stored, or disposed by on-site genera- 
tors and by off-site facilities; (d) listing by the various states regard- 
ing waste imported into Illinois and exported from Illinois; (e) lists 
of companies who reported handling over 1 million gallons of 
waste in 1985. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 28729, 28730, 29309 


28711 (PB—87-146528/XAB) MANAGE: a computer 
program to estimate costs and benefits associated with eastern 
hardwood management. Forest Service general technical 
report (Final). LeDoux, C.B. (Forest Service, Delaware, OH 
(USA). Northeastern Forest Experiment Station). 1986. 13p. 
(NEFES—87-17). NTIS, PC A02/MF A0O1. 

The integration of harvesting, silviculture, and market and 
economic concerns is demonstrated with a complete systems simu- 
lation model called MANAGE. The application of MANAGE and 
the type of decision-making output provided is emphasized. A 40- 
year-old red and white oak stand was selected for demonstration. 
Results suggest that the use of cable logging technology to manage 
young hardwood stands on steep terrain will dictate few entries 
with heavy-volume removals to maximize net values. MANAGE 
can be used to evaluate other combinations of harvesting, silvicul- 
ture, and market and economic scenarios. 
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2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 28303, 28461, 28464, 28483, 28484, 28490 


28712 (CONF-850626—) RETSIE [Renewable Energy 
Technologies Symposium and International Exposition] 85: 
Symposium proceedings. (Renewable Energy Inst., Washing- 
ton, DC (USA)). Jun 1985. Contract FG02- 85CE30843. 
538p. NTIS, PC A23/MF A0Ol1; 1; GPO Dep. File Number 
DE8700891 1. 

From Renewable energy technologies symposium and inter- 
national exposition; Anaheim, CA, USA (3 Jun 1985). 

Individual papers are processed separately for the data bases. 
(PSB) 


28713 (DOE/CE/30848—T1) Global competition and 
technology transfer by the Federal Laboratories: An assess- 
ment of technology transfer mechanisms of selected national 
laboratories with a special focus on solar/renewable energy 
technologies: Executive summary. Engler, R.E. Jr.; Vargas, 
P.G. (SES Development Corp., Arlington, VA (USA)). 20 
Feb 1987. Contract AC01-85CE30848. 13lp. NTIS, PC 
A07/MF AOI; 1; GPO Dep. File Number DE87008906. 

The report is presented in five chapters. It begins with an 
overview of the general problem and an introduction to the special 
case of renewable energy. Then, in Chapter Two, a broad canvas is 
presented for considering technology transfer as technology devel- 
opment to solve priority social-technical problems faced by our so- 
ciety; and important historical features in America’s past are pre- 
sented along with speculation about their relevance to the present 
and future. Chapter Three describes the four selected national lab- 
oratories and their current efforts at enhancing technology transfer. 
Chapter Four pulls together key findings from the lab descriptions 
and other sources and presents them as continuing issues and guid- 
ing principles. Finally, in Chapter five, recommendations are made 
to SERI, the Solar Energy Research Institute, for both the short 
range and long range. Long-range recommendations foresee a 
changed, more supportive climate and budget for solar/renewable 
energy and speculate about a far-reaching role for those technol- 
Ogies in a national effort at societal revitalization, redevelopment 
and renewal. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 28365, 28564, 28565, 28566, 28567, 28568, 
28569, 28674, 29478 


28714 (INIS-mf—10821) Role of IAEA in introduction of 
nuclear power in developing countries. Skjoeldebrand, R.; 
Csik, B.J.; Bennett, L.L.; Charpentier, J.P. (World Energy 
Conference, London (UK)). Oct 1986. 13p. (CONF- 
861010—9). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701997. 

From 13. world energy conference; Cannes, France (5 Oct 
1986). 

. The planning of nuclear power programmes in developing 
countries must be seen as an integral part of a rational and coherent 
long-term energy and general development policy. Consequently 
decisions to be taken by a country and the formulation of appropri- 
ate development programmes must be based on detailed compara- 
tive energy demand and supply analyses, economic optimizations of 
electricity supply systems, assessments of the infrastructure require- 
ments, identification of possible constraints to nuclear power devel- 
opment in the country, and consideration of its alternatives. Since 
many years the International Atomic Energy Agency (IAEA) has 
had a broad programme for assistance in nuclear power planning 
and implementation in developing countries, and the individual ele- 
ments of a comprehensive programme have been developed. The 
IAEA's demand model MAED and generating system optimization 
model WASP, which have been widely adopted around the world, 
are basic planning methodologies used in the IAEA's assistance in 
this field, supplemented by the IAEA’s long-standing experience in 
nuclear power planning and infrastructure development. The 
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IAEA's assistance in infrastructure assessment and development fo- 
cusses on subjects which are not normally covered in bilateral 
agreements, i.e., planning activities before bilateral agreements and 
contracts, pre-contract activities and project supervision and con- 
trol activities (e.g.: project management and QA). Manpower devel- 
opment work, usually a high priority in developing countries, in- 
cludes interregional training courses and also the establishment of 
training nationally under technical co-operation and UNDP 
projects which increasingly have broader scopes within coherent 
national manpower development programmes. 2 references, 2 
tables. 


28715 (PNUC—103) PAEC emergency preparedness and 

response program. (Philippine Atomic Energy Commission, 
Diliman, Quezon City). aa 1986. 22p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87702076. 

The Philippine Atomic Energy Commission (PAEC) emer- 
gency response organization and operations are presented in details. 
Included are graphical illustrations on relationship of plan, proce- 
dures, resources and training, activation management, expanded ac- 
tivation management, and headquarters, internal organization, initial 
activation. (ELC). 6 references, 4 figures, 3 tables. 


2910 Conservation 


28716 (DOE/CE/62186—1) A review of a promising 
partnership: The Department of Energy and community foun- 
dations: Partners in energy conservation grantmaking project. 
(ECOFunding, New York (USA)). [1987]. Contract FG02- 
85CE62186. 34p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE87008912. 

In August 1985, community foundations in New York, 
Cleveland and St. Paul began a unique collaboration with the US 
DOE. This innovative partnership was designed to test the feasibili- 
ty of channeling government funds through community foundations 
to support energy conservation projects serving their communities 
and nonprofit agencies. This preliminary evaluation documents the 
achievements of the project and its partners in meeting its original 
goals and suggests how this project could serve as an important 
model for similar public-private partnerships in energy conserva- 
tion. 


28717 Substitution of petroleum products in Brazil. 
Urgent issues. Araujo, J.L. de; Ghirardi, A. (Lawrence 
Berkeley Lab., CA, USA). Energy Policy; 15: No. 1, 22- 
39(Feb 1987). 

Brazilian energy policy in recent years has focused on curb- 
ing demand for imported petroleum by fostering conservation and 
substitution with domestic energy resources. These measures have 
resulted in substantial surpluses of both gasoline and fuel oil, there- 
by weakening the case for continued subsidization of alternatives to 
those fuels. The pace of oil substitution must be revised and policies 
reassessed. The areas deserving the highest priority are the cost and 
productivity of ethanol (alcohol fuel) production, electricity tariffs, 
motor fuel policy, and the role of fuel oil in industrial energy 
demand. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 28330, 28700, 28717, 29856 


28718 (DOE/EIA—M020) Software description and 
user's guide for the Production of Onshore Lower 48 Oil and 
Gas model. (USDOE Energy Information Administration, 
Washington, DC. Office of Oil and Gas). Apr 1987. 311p. 
NTIS, PC Al4/MF A0O1 - GPO; 1; GPO Dep. File Number 
DE87009531. 

This publication presents a detailed description of the soft- 
ware and data files used in the Production of Onshore Lower-48 
Oil and Gas (PROLOG) model. In addition, a user’s guide to the 
system is included. PROLOG was developed by the Analysis and 
Forecasting Branch, Reserves and Natural Gas Division, Office of 
Oil and Gas, Energy Information Administration, US Department 
of Energy. This documentation has been developed to comply with 
the requirements specified in Energy Information Administration 
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Order EI 5910.3B, “Guidelines and Procedures for Model Docu- 
mentation,” effective October 1, 1985. This document (along with 
“Production of Onshore Lower-48 Oil and Gas-Model Methodolo- 
gy and Data Description,” DOE/EIA-0345) is intended to satisfy 
the requirements of items one and five of the Descriptive Elements 
for model documentation of the Order. The PROLOG model is 
placed on an archive tape. The archive tape is denoted by the acro- 
nym PROLOG86 and contains the PROLOG computer code used 
for the 1986 Annual Energy Outlook. 


28719 (NP—7751881) Baden-Wuerttemberg: Energy 
report 1984/1985. (Ministerium fuer Wirtschaft, Mittelstand 
und Technologie des Landes Baden-Wuerttemberg, Stutt- 
gart (Germany, F.R.)). 1985. 59p. (In German). NTIS (US 
Sales Only), MF A01. File Number DE87751881. 

For the first time since 1979 the primary energy consump- 
tion has risen again obviously - due to the economic situation and 
the weather conditions. Nevertheless, the present situation of 
energy supplies is still at ease. However, as explained in the energy 
program for the Federal State of Baden-Wuerttemberg from 1985, 
this fact must not lead to neglecting the task of permanently guar- 
anteeing sufficient and inexpensive energy supply. Furthermore, it 
is necessary to use energy more efficiently and to diversify energy 
supplies. In doing so, due consideration must be paid to environ- 
mental protection. The energy report submitted informs about the 
energy supplies in the Federal State of Baden-Wuerttemberg in 
1984, and also about the present energy policy in a national and 
international framework. It gives as well useful information to read- 
ers interested in energy matters. (orig). 


2930 Policy, Legislation, And Regulation 
REFER ALSO TO CITATION(S) 28303, 28719, 29253 


28720 (WAOENG—86-32) Washington State Energy 
Office 1987 biennial energy report: Issues and analyses for 
Washington's legislature. (Washington State Energy Office, 
Olympia (USA)). Dec 1986. 53p. Washington State Energy 
Office, 400 East Union, Olympia, WA 98504. File Number 
T187900659. 

The current energy surplus and the associated collapse of 
fossil fuel prices, clearly afford some short-run opportunities for 
economic growth because energy expenditures for some businesses 
will correspondingly decline. But collapsing oil and natural gas 
prices will also prove challenging since those fuels compete directly 
with Northwest surplus electricity sales in California markets. This 
report has taken the first step toward a more comprehensive look at 
Washington's energy issues. The report examines a wide variety of 
issues ranging from conditions in world oil markets and natural gas 
deregulation to issues that fall closer to home - adoption of appli- 
ance efficiency standards and the possible sale of the Bonneville 
Power Administration. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 28303, 28315, 28317, 28320, 28321, 28322, 
28324, 28327, 28328, 28330, 28712, 28718, 28718 


28721 (AD-A—177062/7/XAB) Fuels-selection alterna- 
tives for army facilities. Final technical report. Pierce, E.T.; 
Barkenbus, J.; Fox, E.C.; Joncich, D.M.; Sigmon, E. B. 
(Army Construction Engi eering Research Lab., Cham- 
paign, IL (USA)). Dec 1986. 147p. (CERL-TR- E—86/03). 
NTIS, PC A07/MF AO1. 

This report provides background data for future revisions of 
Army documents pertaining to facilities fuels selection. Fuel price 
and availability forecasts are made for the years 1985 through 2009 
for a variety of fuels, and costs are estimated for a number of com- 
bustion technologies, with emphasis on heating plants larger than 
10 MBtu/hr. A life-cycle cost analysis procedure is described, 
which integrates the fuel forecasts and the technology alternatives. 
The analysis procedure is used to rank the fuel alternatives in order 
of lowest total life-cycle cost. The ranking are relatively insensitive 
to the assumptions used in the analysis, and are seen to indicate a 
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number of trends. The results consist of recommendations, based on 
these trends, which are grouped as general fuels-selection criteria 
and criteria for solid fuels (such as coal), gas/oil fuels, and electrici- 
ty. 


28722 (DOE/EIA—0464-85) Residential Transportation 
Energy Consumption Survey: Consumption patterns of house- 
hold vehicles 1985. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Energy Markets and 
End Use). 9 Apr 1987. 166p. NTIS, PC A08/MF AO! - 
GPO; 1; GPO Dep. File Number DE87008704. 

This report presents data collected in the 1985 Residential 
Transportation Energy Consumption Survey (RTECS). The survey 
was designed by the Energy Information Administration (EIA) to 
provide information on how energy is used by households for per- 
sonal vehicles. It is an integral part of a series of surveys designed 
by the EIA to collect data on energy used by households. Data 
from the surveys are available to the public through published re- 
ports such as this one and through public use data tapes. The 
RTECS collects data on the number and type of vehicles used by 
the household. For each vehicle, data are collected on the number 
of miles traveled for the year, the number of gallons of fuel con- 
sumed, the type of fuel used, the price paid for fuel, and the 
number of miles per gallon. 


28723 (NP—7751888) Report on the activities of the 
mining authorities in the Land North-Rhine-Westphalia in 
1985. (Ministerium fuer Wirtschaft, Mittelstand und Techno- 
logie des Landes Nordrhein-Westfalen, Duesseldorf (Ger- 
many, F.R.)). 1985. 9lp. (In German). NTIS (US Sales 
Only), PC A05/MF AO1. File Number DE87751888. 

The North-Rhine-Westphalia mines continue to be the cor- 
nerstone for the energy and raw material supply of West Germany. 
A particular characteristic of mining is its indissoluble connection 
to the deposits and therefore its tied state to certain sites. This cre- 
ates special problems for the mines in agreeing on operating re- 
quirements in the fields of environmental and nature protection. 
Against the background of increased consciousness of our society 
regarding the environment, it is important to ensure the concensus 
between mining and the ecology. This task is just as important for 
the mining authorities as the conventional areas of work, which 
concern the safety and health of our miners. The report for 1985 
gives information on the activities of the mining authorities for the 
Land North-Rhine-Westphalia during this period and should give 
those interested an idea of events in mining in our Land. 


28724 (NP—7770093) Swiss mineral oil economy 1970 to 
1983. a Se ee ee oe ae See 

ter companies of multinational petroleum companies. 
Merkli, U. (Zurich Univ. (Switzerland). Rechts- und Staats- 
wissenschaftliche row May 1985. 371p. (In German). 
NTIS (US Sales Only), PC A1l6/MF AOL File Number 
DE87770093. 

This dissertation is aimed at the following targets: 1. Devel- 
opment of a subject analysis concept for the Swiss mineral oil econ- 
omy from the point of subsidiary firms in Switzerland belonging to 
multinational petrol companies in the period 1970 to 1983. 2. 
Achieving this concept, i.e.: Description of the mineral oil branches 
and subsidiary companies in Switzerland by means of existing statis- 
tical material; Analysis of selected aspects of the subject environ- 
ment, its changes in the period examined which have had a prova- 
ble effect on firms in Switzerland; Assessing the possibilities and re- 
strictions for Swiss firms arising from this (particularly the 
‘majors’). The theoretical basis of the analysis is worked out in Part 
1. A survey of the Swiss mineral oil industry follows, to the extent 
that it is necessary for the analysis. Part II shows the development 
of the Swiss petroleum industry in general and the three ‘Majors’, 
in particular since 1970 and 1973 respectively. Part III analyses the 
mineral oil branch of the economy from the point of view of sub- 
sidiary firms in Switzerland. The work closes with a summary 
chapter on the potential chances and risks of Swiss firms, as ob- 
tained from the analysis of changes in the mineral oil environment. 
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2950 Hydrogen And Synthetic Fuels 
REFER ALSO TO CITATION(S) 28336 

2960 Electric Power 

REFER ALSO TO CITATION(S) 28719, 29256, 29856 


28725 (CONF-8404327—1) History of the German elec- 
tric power industry and its impact upon local and regional 
energy supply. Energy concepts for agglomeration areas, 
taking the Mannheim area as an example. Kohler, S.; Hen- 
nicke, P. (Institut fuer Angewandte Oekologie, Darmstadt 
(Germany, F.R.)). 1984. 92p. (in German). NTIS (US Sales 
Only), MF A01. File Maniee DE87751884. 

From Seminar on municipal and regional energy supply con- 
cepts; Gummersbach, F.R. Germany (13 Apr 1984). 

The paper deals with the historical development of the elec- 
tric power industry in Germany, starting in 1903. Special attention 
is given to the strong trend towards a dominant role of affiliated 
electric utilities in the electric power sector. Finally, the realization 
of energy concepts in agglomeration areas is described by citing the 
example of the Mannheim ares. Altogether it can be stated that a 
stronger decentralisation of energy supplies is required (electricity 
and thermal power). 


28726 (DOE/BP/25246—T1) Development of creative 
demand. 


approaches to managing peak (Missoula, County of, 
Seria —_- [1987]. 120p. NTIS, PC A06. File Number 


a project included an assessment of all mechanical sys- 
tems, prioritization methodologies for the classification of essential 
and non-essential uses of both equipment and delivery of services, 
the development of policy directives for managing peak demand 
periods, development of contingency policies for reducing con- 
sumption during peak demand periods, the establishment of maxi- 
mum acceptable peak loads and its relationship to delivery of 
county services, an education component to obtain program accept- 
ance, an evaluation component to measure effectiveness, and the 
development of an implementation manual. The project took into 
account the interrelationship of energy use patterns to both the 
quality and quantity of services. The project concept used a practi- 
cal approach in that all identified solutions have been field tested 
and evaluated as to their effectiveness. In effect, this manual docu- 
ments the practical approach used in this local governmental envi- 
ronment including the identification of all ideas tested, barriers en- 
countered, and results obtained. 


28727 (NP—7751880) Annual report 1985 of the electric 
utility Energie-Versorgung Schwaben AG. (Energie-Versor- 
gung Schwaben A.G., Stuttgart (Germany, F.R.)). 1986. 
44p. (In German). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE87751880. 

The annual report explains the structure and the activities of 
this electric utility and was also presented to the ordinary annual 
meeting held on the 11th of July, 1986. The board of directors’ 
report is followed by the report of the supervisory board, the bal- 
ance as of December 31, 1985, profit and loss account for the 
period of January 1 to December 31, 1985, the consolidated annual 
report, consolidated balance sheet, and the consolidated statement 
of income. 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 28722, 28726 


28728 (DOE/EIA—0035(87/01)) Monthly Energy 
Review, January 1987. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Energy Markets 
and End Use). 29 Apr 1987. 139p. NTIS, PC A07/MF AOl1 
- GPO; 1; GPO Dep. File Number DE87008980. 

During 1985, the manufacturing sector of the US economy 
consumed an estimated 13.7 quadrillion Btu of energy for the pro- 
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duction of heat, steam, or power, and the generation of electricity. 
The most heavily consumed energy source was natural gas, which 
accounted for approximately 4.6 quadrillion Btu (4483 billion cubic 
feet), approximately 34% of total manufacturing energy consump- 
tion. In contrast, the consumption of distillate and residual fuel oil 
by the manufacturing sector totaled 0.7 quadrillion Btu (114 million 
barrels), about 5% of the sector's total energy consumption. Thus, 
the ratio of natural gas to fuel oil consumption in 1985 was approxi- 
mately 6.5 to 1. The energy consumption estimates in the text, 
tables, and figures of this article are from the 1985 Manufacturing 
Energy Consumption Survey. The results are provisional. The 
survey is based on a probability subsample of about 12,000 manu- 
facturing establishments. The results are weighted to represent the 
universe of manufacturing establishments consisting of multiunit 
and single-unit establishments with five or more employees. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 28461, 28462, 28464, 28468, 28483, 28484, 
28490, 28712, 29201 


28729 (PB—87-146882/XAB) Biomass statistics for New 
Hampshire - 1983. Forest Service Resource Bulletin (Final). 
Frieswyk, T.S.; Malley, A.M. (Forest Service, Delaware, 
OH (USA). Northeastern Forest Experiment Station). 1986. 
92p. (NEFES—87-13). NTIS, PC A05/MF AO1. 

The publication provides a statistical report on the fourth 
forest survey of New Hampshire (1983). Findings are displayed in 
72 tables containing estimates of forest area, numbers of trees, tree 
biomass, and timber volume. Data are presented by state and 
county level. 


28730 (PB—87-148714/XAB) Biomass statistics for Ver- 
mont - 1983. Forest Service Resource Bulletin. Frieswyk, 
T.S.; Malley, A.M. (Forest Service, Delaware, OH (USA). 
Northeastern Forest Experiment Station). 1986. 111p. 
(NEFES—87-12). NTIS, PC A06/MF AOI. 

This document provides a statistical report on the fourth 
forest survey of Vermont (1983). Findings are displayed in 72 tables 
containing estimates of forest area, numbers of trees, tree biomass, 
and timber volume. Data is presented by state and county level. 
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28731 (DOE/ET/10815—118) [Operation of MHD coal 
fired flow ee Quarterly technical progress report, Octo- 
ber-December 1986. (Tennessee Univ., Tullahoma (USA). 
Space Inst.). May "1987. Contract AC02-79ET10815. 38p. 
(UTSI—87.02). NTIS, PC A03/MF A0O1; 1; GPO Dep. File 
Number DE87009075. 

UTSI reports on progress in developing the technology for 
the steam bottoming plant of a combined cycle MHD-Steam power 
plant system. The design for the new high reliability aerodynamic 
replacement duct is described. This duct and the accompanying cir- 
cular nozzle and modified circular diffuser are designed to provide 
a reliable upstream that will permit testing of downstream compo- 
nents for longer test periods. Plans for future testing of superheater 
and air heater materials are discussed. Results of data analysis from 
the 77 hour test, LMF4-I, conducted last quarter, are included for 
particle sizing, particle loading and mass balance calculations. The 
status of modifications and maintenance of the CFFF and LMF 
Flow Train in preparation for resumption of testing are discussed. 
A conceptual design for a new circular nozzle, aerodynamic duct, 
and diffuser was reviewed and approved by DOE for detail design, 
procurement and fabrication. A computerized instrumentation re- 
quirement management system was designed and implemented to 
enable project leaders to define instrument installation and changes 
required prior to each testing run. An independent (from TVA) 
power monitoring and alarm system to provide accurate power 
usage and demand monitoring was installed and calibrated. A com- 
plete Data General computer system model $250, acquired from 
surplus, was installed to provide additional computational capability 
and provide enhanced on-line data display characteristics. 


ERA-12/14 / 3982 


28732 (DOE/ID/01745—T13) [Mountain States Energy 
(MSE), Inc.]: Quarterly technical progress report, January 1- 
March 31, 1987. (Mountain States Energy, Inc., Butte, MT 
(USA)). 1987. Contract AC07-78I1D01745. 20p. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87009202. 

This quarterly technical progress report presents the tasks 
accomplished during the second quarter of FY87. Areas of techni- 
cal progress included: coal system development; test bay modifica- 
tion; seed system development; channel power dissipation and dis- 
tribution system development; independent test activity; coal-fired 
combustor (CFC) nozzle project; materials testing; combustion 
characterization measurement; CFC support; 1A channel refurbish- 
ment; test operations and results; and data enhancement. 


3005 Fuel Cells 


28733 The effect of metallurgical variables on the electro- 
catalytic properties of PtCr alloys. Glass, J.T.; Cahen, G.L. 
Jr.; Stoner, G.E.; Taylor, E.J. (Kobe Development Corp., 
Research Triangle Park, NC 27709). Journal of the Electro- 
chemical Society; 134: No. 1, 58-65(Jan 1987). 

In this investigation, the effect of alloying on catalysis, espe- 
cially with respect to oxygen and the ORR, was examined. A series 
of PtCr alloys allowed four major aspects of alloying to be investi- 
gated: (i) effect of decreasing lattice parameter with increasing Cr 
content in the Pt terminal solid solution, (ii) effect of an order/dis- 
order transition, (iii) difference between intermetallic and solid solu- 
tion structures, and (iv) effect of dendritic segregation. Results indi- 
cated that contrary to the findings of previous investigators, de- 
creased lattice spacing did not correlate with an increase in ORR 
activity. Atomic ordering in low Cr content specimens, however, 
was found to generally increase catalysis. Results also indicated that 
disordered structures interact more strongly with impurities than 
the ordered structures. ORR Tafel slopes, however, were unaffect- 
ed by atomic ordering although additional chromium, up to at least 
35 atom percent (a/o), caused a decrease in Tafel slope apparently 
due to oxide reduction effects. At higher Cr concentrations, cataly- 
sis decreased due to the passive nature of chromium oxide. The 
change in crystal structure which occurs for the 80 a/o Cr sample 
and the dendritic structure, had little effect on most of the electro- 
chemical parameters studied relative simply to the additional Cr 
content. The results of this work also indicated that, in general, no 
alloy in the PtCr system is more catalytic than pure Pt. This result 
is in contrast to gas diffusion cell studies which have shown signifi- 
cant increases in catalysis due to PtCr alloying. 


28734 Transport of electrolyte in molten carbonate fuel 
cells. Kunz, H.R. (International Fuel Cells Corp., South 
Windsor, CT). Journal of the Electrochemical Society; 134: 
No. 1, 105- 113(Jan 1987). 

The transport of electrolyte in molten carbonate fuel cell 
stacks was theoretically and experimentally investigated. The elec- 
trolyte was found to migrate from the end of a stack which is more 
positive in potential toward the end which is more negative due to 
the relative movement of the ionic species in the electrolyte. The 
potassium ion mobility was found to be higher than that of the lithi- 
um ion, resulting in a depletion in potassium concentration at the 
positive end and an increase at the negative end. The transport can 
be reduced to an acceptable level by the use of manifold gaskets 
that result in smaller shunt currents. 


28735 Materials characterization of phosphoric acid fuel 
cell system. Venkatesh, S. Pittsburgh, PA; Westinghouse 
Electric Corp. (1986). 6p. (CONF-860304—). 

From Corrosion ‘86; Houston, TX, USA (17 Mar 1986). 

- The component materials used in the fabrication of phos- 
phoric acid fuel cells (PAFC) must have mechanical, chemical, and 
electrochemical stability to withstand the moderately high tempera- 
ture (200 C) and pressure (500 kPa) and highly oxidizing nature of 
phosphoric acid. This study discusses the chemical and structural 
stability, performance and corrosion data on certain catalysts, cata- 
lyst supports, and electrode support materials used in PAFC appli- 
cations. 7 references. 
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28736 (DOE/CE—0177) National Awards Program for 
energy innovation 1986: Project description. (USDOE Assist- 
ant Secretary for Conservation and Renewable Energy, 
Washington, DC). May 1987. 206p. NTIS, PC A1l0/MF 
A01; 1; GPO Dep. File Number DE87009347. 

This document presents the 128 award winning projects in 
conservation and renewable energy, which were selected for 
DOE's third National Awards Program for Energy Innovation. 
These projects are indicative of the innovative energy activities 
being undertaken by schools, businesses, communities and individ- 
uals to achieve our national goal of energy independence, and to 
reduce the demand on our finite natural resources. 


28737 (ORNL/CON—233) Conservation and renewable 
energy program: Bibliography, 1987 Edition. Carlsmith, R.S.; 
Vaughan, K.H. (comps.). (Oak Ridge National Lab., TN 
(USA)). Apr 1987. Contract AC05-840R21400. 7ip. NTIS, 
PC A04/MF AO1; 1; GPO Dep. File Number DE87009779. 

This bibliography covers reports and papers issued by the 
ORNL Conservation and Renewable Energy Program from 1980 
through 1986. Those documents designated by a single asterisk are 
available at ORNL. Single copies can be requested. Those docu- 
ments designated by a double asterisk are no longer available at 
ORNL but can be purchased from NTIS or ordered directly from 
the publisher. 


28738 (WAOENG—86-24) Energy resource directory: A 
guide of energy contacts for local governments and other or- 
ganizations: Third edition. (Washington State Energy Office, 


Olympia (USA)). Dec 1986. 86p. NTIS, PC A0S5/MF AOI; 
GPO Dep. File Number DE87009084. 

This directory now contains both electric and gas utilities 
within each county. It also contains energy contacts for govern- 


ments and other local entities serving the state of Washington. 
Within each section energy contacts may be found for cities, com- 
munity action agencies, solar energy associations, the council of 
governments, the county, Indian tribes, Washington Energy Exten- 
sion Service Centers, and utilities providing services within that 
county. 
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REFER ALSO TO CITATION(S) 28337, 28338, 29229 


28739 (CONF-870273—1) Ice storage system testing re- 
sults. Tomlinson, J.J. (Oak Ridge National Lab., TN 
(USA)). 1987. Contract AC05-840R21400. 8p. NTIS, PC 
A02. File Number DE87007930. 

From Seminar on commercial cool storage: state of the art; 
Denver, CO, USA (19 Feb 1987). 

A laboratory facility for testing ice storage systems has been 
constructed and has begun operation. The facility is designed to 
test dynamic ice makers and ice-on-coil systems up to 250 T-h ca- 
pacity according to a uniform test procedure. A 40 hp dynamic ice 
maker was installed as the first test unit and initial tests in the chill- 
er and ice-making modes have been performed. 


28740 (CONF-870620—3) Further developments in the 
—_ of a free-piston Stirling engine heat pump for residen- 
tial applications. Ackermann, R.A.; Clinch, J.M.; Privon, 
G.T. (Mechanical Technology, Inc., Latham, NY (USA); 
Gas Research Inst., Chicago, IL (USA); Oak Ridge Nation- 
al Lab., TN (USA)). 1987. Contract AC05-840R21400. 25p. 
NTIS MF A0O1; 2; GPO Dep. File Number DE87008581. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting; Nashville, TN, USA (28 Jun 
1987). 

During the past year (1986/1987), the development of an im- 
proved Stirling engine driver for the Free-Piston Stirling Engine 
Heat Pump (FPSE/HP) has led to a significant increase in heat 
pump performance. With the improved engine, named the MARK 
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I, the FPSE/HP has achieved its two critical milestones of produc- 
ing 3.0 refrigeration tons (RT) at the 35°C (95°F) ambient tempera- 
ture conditions and an engine efficiency of 25%, as measured from 
the fuel input energy, based on the higher heating value of the nat- 
ural gas and mechanical power developed by the engine. This 
paper describes the latest configuration of the FPSE/HP module 
and presents measured performance data. Performance has been 
measured over a broad range of ambient temperature conditions 


and engine operating parameters. The results obtained from this 
testing are presented. 


28741 (CONF-870642—1) Evaluation of a shared savings 
approach: The residential energy conservation action program. 
Brown, M.A. (Oak Ridge National Lab., TN (USA)). 1987. 
Contract AC05-840R21400. 12p. NTIS, PC A02/MF AO0Ol1; 
1; GPO Dep. File Number DE87008582. 

From 3. national conference on utility DSM programs: 
demand-side management strategies in transition; Houston, TX, 
USA (16 Jun 1987). 

This report evaluates the effectiveness of a novel residential 
energy conservation shared savings program implemented in four 
New Jersey and Pennsylvania communities. The Residential 
Energy Conservation Action Program (RECAP) is administered by 
the General Public Utilities Corporation through contracts with 
energy service companies. These contractors install retrofit meas- 
ures in homes of all-electric GPU customers, and are repaid by the 
utility for their work on the basis of measured electricity savings. 
This paper assesses RECAP’s impacts on electricity consumption, 
customer satisfaction with the program, comfort benefits, use of the 
water heater control, and reliance on alternative heating fuels. 


28742 (DOE/CS/10097—T1) Update of the evaluation of 
the Residential Conservation Service Program: Volume 1. 
(Centaur Associates, Inc., Washington, DC (USA); DHR, 
Inc., Washington, DC (USA)). 24 Sep 1986. Contract 
AC01-81CS10097. 84p. NTIS, PC A05/MF A01; 1; GPO 
Dep. File Number DE87009207. 

As of January 1, 1985, the requirement on the part of cov- 
ered utilities to issue Residential Conservation Service (RCS) Pro- 
gram announcements terminated. In light of this situation, the De- 
partment was interested in updating the evaluation of the RCS Pro- 
gram that was performed in 1983. This document reports the most 
up-to-date information on the overall effects of the Residential Con- 
servation Service (RCS) Program on residential energy conserva- 
tion. 


28743 (EUR—10007, pp 3-12) Presentation of new work- 
ing fluids for absorption heat pumps. Bokelmann, H.; Ehmke, 
H.J.; Steimle, F. (Essen Univ., Germany, F.R.). 1985. NTIS 
(US Sales Only), PC A23/MF AOl. File Number 
DE87780132. (CONF-8503282—). 

From Absorption heat pumps congress; Paris, France (20 
Mar 1985). 

The presented paper reports about an extensive experimental 
research program performed at the University of Essen the aim to 
find new working fluids for absorption heat pumps. Therefore 
nearly 150 different systems were pointwise measured and of the 
most promising working fluids the relevant properties, e.g. vapour 
pressure, density, viscosity, thermal stability, vapour-liquid equilib- 
ria, heat of mixing, heat capacity, etc were determined in the tem- 
perature range of interest. The experimental results were fitted to 
sets of equations, which were used to construct diagrams and tables 
for practical use. This paper deals especially with the presentation 
of the selection procedure and the measurements and description of 
the thermophysical properties. 


28744 (EUR—10007, pp 13-22) Calorific diagrams of the 
working fluids TFE-NMP, R123a-DTG and R22-DTrG. Bo- 
kelmann, H.; Ehmke, H. J; Steimle, F. (Essen, Univ., Ger- 
many, F.R). 1985. NTIS" (US Sales Only), PC A23/MF 
A01. File Number DE87780132. (CONF-8503282—). 

From Absorption heat pumps congress; Paris, France (20 
Mar 1985). 

Within a research project, sponsored by the "Commission of 
the European Communities” it was tried to develop alternative 
working fluids for absorption plants. Out of a great number of can- 
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didates some promising fluid systems were selected for detailed 
studies of their thermodynamic properties. On this base these sys- 
tems could be compared to well-known system using characteristic 
numbers. For the calculation of thermodynamic cycles it is neces- 
sary to have the enthalpies at the respective states available. There- 
fore in a further step of the measurement program calorific meas- 
urements of the pure components as well as solutions were deter- 
mined. The enthalpy of mixing was either measured or calculated. 


28745 (EUR—10007, pp 23-32) Trifluorethanol as work- 
- substance in absorption heat pumps. Seher, D.; Stephan, 

K. (Stuttgart, Univ., Germany, F.R.). 1985. NTIS (US Sales 
Only), PC A23/MF AOl. File Number DE87780132. 
(CONF-8503282—). 

From Absorption heat pumps congress; Paris, France (20 
Mar 1985). 

Most of the marketable absorption heat pumps (AHP) are 
operated with ammonia-water as working mixture. However this 
working pair has some important disadvantages, such as the high 
pressures and the necessity of a rectification column in the genera- 
tor. In the present paper the thermodynamic behaviour of a single- 
stage ahp with different working substances is studied. A detailed 
mathematical model, allowing for the losses due to irreversible 
processes is applied. 


28746 (LBL—21583) Thermal performance measurements 
of sealed insulating glass units with low-E coatings using the 
MoWiTT [Mobile Window Thermal Test] field-test facility. 
Klems, J.; Keller, H. (Lawrence Berkeley Lab., CA (USA)). 
Dec 1986. Contract AC03-76SF00098. 15p. (CONF- 
870101—9). NTIS, PC A02/MF A0l1; 1; GPO Dep. File 
Number DE87008233. 

From American Society of Heating, Refrigerating, and Air- 
Conditioning Engineers meeting; New York, NY, USA (18 Jan 
1987). 

m Using data obtained in a mobile field-test facility, measured 
performance of clear and low-emissivity double-glazing units is pre- 
sented for south-facing and north-facing orientations. The changes 
in U-value and shading coefficient resulting from addition of the 
low-E coating are found to agree with theoretical expectations for 
the cold spring test conditions. Accurate nighttime U-values were 
derived from the data and found to agree with calculations. Expect- 
ed correlation between U-value and wind speed was not observed 
in the data; a plausible experimental reason for this is advanced. 


28747 (LBL—22152) Building Energy Systems Program: 
FY 1986, Annual report. Cairns, E.J.; Wahlig, M.A. (Law- 
rence Berkeley Lab., CA (USA)). Mar 1987. Contract 
AC03-76SF00098. 32p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE87009271. 

During FY 1986, the Building Energy Systems Program was 
formed as part of a reorganization of the Applied Science Division. 
The Program consists of the the Simulation Research Group (for- 
merly part of the Energy Efficient Buildings Program), the Build- 
ing Systems Analysis Group and the Active Solar Cooling’ Project 
(the latter two formerly part of the Solar Energy Program). In the 
new Divisional structure, the Building Energy Systems Program is 
one of four programs that constitutes the Center for Building Sci- 
ence, the others being the Windows and Lighting Program, the 
Energy Analysis Program, and the Indoor Environment Program. 
With the exception of the Active Cooling Project, the main theme 
of the Program is the comprehensive simulation and analysis of the 
energy performance of whole buildings. Emphasis is on nonresiden- 
tial buildings, developing and applying the types of comprehensive 
computer models that enable integrated analyses of heating, cool- 
ing, and daylighting system performance. 


28748 (ORNL /Sub—81-7685/4-92) 1984-85 annual per- 
formance testing and analysis of two horizontal coil ground- 
coupled heat pump systems: Final report. Johnson, W.S.; 
McGraw, B.A.; Baugh, R.N.; Griffith, W. (Tennessee Univ., 
snore gl (USA). Energy, Environment and Resources 


Center). Apr 1987. Contract AC05-840R21400. 70p. NTIS, 
PC A04, A01; 1; GPO Dep. File Number DE87008533. 

Performance of two different ground coupled heat pump 
(GCHP) installations at the TECH site at the University of Tennes- 
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see is reported for the 1984 to 1985 heating season and the 1985 
cooling season. One system, located in TECH House I (a single 
family residence with design heating and cooling loads of 30,000 
and 22,000 Btu/hr, respectively), is a hydronic heating only unit 
(field modified for cooling operation) which has been operating 
continuously since 1982. The second system is a water-air unit lo- 
cated in TECH House V (a single family residence with design 
heating and cooling loads of 24,000 and 16,000 Btu/hr, respective- 
ly). It was designed and installed by a private sector participant in 
November 1984 and has been evaluated over one calendar year. 
Seasonal performance factors of the TECH House I system were 
found to be 2.23 and 1.51 for heating and cooling, respectively. The 
corresponding seasonal performance values of the new GCHP 
system in TECH House V were found to be 2.84 and 2.59. Previ- 
ous seasonal performance factors of the TECH House I system 
were found to be 2.6 (heating) and 1.1 to 1.3 (cooling). The values 
reported for the 1984 to 1985 winter are different primarily due to 
the use of sand as a backfill material and fewer cooling degree days 
during the 1985 summer. System V performance is superior to 
system I due to an increased length of ground coil and a heat pump 
unit having better cooling performance characteristics. A compari- 
son of the sesonal peak load required by heat pump in TECH 
House III (a house with design heating and cooling loads compara- 
ble to TECH House I) showed a reduction of 8 kW. Thus, the 
GCHP system should show a significant savings should the utilities 
institute residential peak demand pricing. 


28749 (PB—87-152286/XAB) Performance of a conven- 
tional residential-sized heat pump operating with a nonazeo- 
tropic binary refrigerant mixture. Mulroy, W.; Didion, D. 
(National Bureau of Standards, Washington, DC (USA). 
Building Equipment Div.). Oct 1986. 67p. (NBSIR—86/ 
3422). NTIS, PC A04/MF AO1. 

The report presents laboratory-performance measurements of 
a relatively unmodified residential heat pump designed for R22 
when charged with a nonazeotropic, binary mixture of R13B1 and 
R152a. Results are presented for various sizes of fixed-expansion de- 
vices. The effect of gliding temperature within the saturation zone 
was found to be small. The experimental investigation confirmed 
that flash distillation within the accumulator would improve low- 
temperature heating performance. The measured performance was 
approximately 11% lower in both efficiency and capacity than R22 
for air conditioning. The high-temperature heating efficiency was 
3% lower than R22. The low-temperature heating capacity was 
14% higher and efficiency 2% higher than R22. These results show 
a substantial improvement over R22 for heating applications at the 
expense of reduced cooling-mode performance. Further perform- 
ance enhancement for this or other mixtures is expected through 
various system modifications that remain to be studied. 


28750 (PB—87-160578/XAB) Pulse-combustion residen- 
tial water heater. Final report, November 1980-July 1986. 
Thrasher, W.H. (American Gas Association Labs., Cleve- 
land, OH). Oct 1986. 95p. NTIS, PC A05/MF AO1. 

See also Annual Report, PB—85-228609. 

A prototype high-efficiency gas-fired residential water heater 
based on the pulse combustion principle was fabricated. The water 
heater has a 40-gallon storage vessel, operates at an input rate of 
42,500 Btu/hr, has a DOE recovery efficiency of 90% and a calcu- 
lated service efficiency of 80%, and meets appropriate ANSI per- 
formance tests. The model is adaptable to both water and space 
heating roles at its normal as well as elevated fuel input rates. The 
details of construction of the water heater and its performance 
characteristics are presented, along with those of other models that 
were built and tested. An earlier engineering model was successful- 
ly converted to stand-alone operation, that is, requiring no external 
power source, by modifying the control system to operate on a 12- 
V battery that was charged by a generator driven by the flow of 
exhaust gases. Many efforts to reduce production costs of compo- 
nents were also made. A conventional, commercially available sub- 
merged combustion chamber water heater was also successfully 
converted to operate on pulse combustion. 
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28751 (PB—87-164539/XAB) Advanced positive-displace- 
ment rotary compressor for freon compression. Final report, 
June 1985-March 1986. Hoffmann, R.M. (Trochoid Power 
Corp., Eden Prairie, MN (USA)). Jul 1986. 160p. NTIS, PC 
A08/MF AOl1. 

The objective of the project was to design, fabricate and 
performance test a low-cost proprietary epitrochoidal compressor 
prototype for natural gas-fueled engine-driven heat-pump applica- 
tion. The compressor was to be designed for Freon R-22 gas, 28 cu. 
in./rev displacement, for compression ratios up to 7:1, and speeds 
up to 4000 rpm with a 5:1 turn-down. Nominal power rating was 
10 hp at 1800 rpm. 


28752 (PB—87-169801/XAB) Status of compressors and 
electric heat pumps; review of research. Topical report. Kat- 
senelenbogen, S. (Applied Management Sciences, Inc., 
Silver Spring, MD (USA)). 10 Jan 1986. 8ip. (C—188). 
NTIS, PC A05/MF A0Ol1. 

The purpose of this report was to determine the thrust of 
electric heat pump and compressor research completed in the past 
few years, to provide an update on the accomplishments of on- 
going projects, to determine their applicability to GRI gas heat 
pump developments, and to assist GRI in formulating its R&D 
strategy. A survey of publicly available publications on EPRI-spon- 
sored and other sources is presented in abstract form. Technical in- 
novations in electric heat-pump components such as compressors 
are specifically addressed. The experimentally observed or project- 
ed improvements in efficiency, reliability, energy consumption, and 
cost are emphasized. Manufacturers’ data on the state-of-the-art 
products is provided. 


28753 (PB—87-169819/XAB) Review and comparison of 
GRI (Gas Research Institute) single-family detached house 
heating and cooling loads. Topical report, September 1985-De- 
cember 1986. Zwack, W.; Looney, Q. (Applied Management 
Sciences, Inc., Silver Spring, MD (USA)). Dec 1986. 83p. 
(C—154). NTIS, PC A05/MF AO1. 

As part of efforts to evaluate the technical and economic 
performance of new and conventional HVAC technologies for resi- 
dential and small commercial buildings, GRI has developed model- 
ing and analytical procedures that can evaluate and compare these 
technologies. Part of this effort comprised the development of 
standard heating and cooling loads for single family detached 
houses (SFD) in the United States. The standard loads were calcu- 
lated through the development of prototype buildings which were 
simulated using the DOE 2.1B building load simulation program to 
provide the load data. A total of 108 prototypes were developed 
for 18 cities located in the 16 GRI regions (shown in Exhibit 1.1). 
The results of the analysis were presented in the report Regional 
Characteristics and Heating/Cooling Requirements for Single- 
Family Detached Houses (GRI report no. 85/0164). 


28754 (PNL—6138) The 1986 residential occupant 
survey. Ivey, D.L.; Alley, P.K. (Pacific Northwest Lab., 
Richland, WA (USA)). Apr 1987. Contract AC06- 
76RLO01830. 64p. NTIS, PC A04/MF AOl; 1; GPO Dep. 
File Number DE87008859. 

In 1986, Pacific Northwest Laboratory developed the Resi- 
dential Occupant Survey-Spring ‘86, which was implemented. The 
overall purpose of the study was to collect demographic, attitudi- 
nal, and behavioral data related to the use and conservation of elec- 
tricity in dwellings participating in the Bonneville Power 
Administration’s End-Use Load and Conservation Assessment Pro- 
gram (ELCAP). Information was collected on the respondents’ per- 
ceptions of the energy efficiency of their dwelling, temperature the 
dwelling was kept when people were at home and awake during 
the last heating season, which rooms, if any, were not heated 
during the last heating season, number of times the dwelling was 
unoccupied for at least one week, number of times pets were let out 
of the dwelling per day, attitudes toward energy use and conserva- 
tion and several socio-demographic variables such as age, sex, and 
total household income. The results of the data analyses showed 
age to be an important factor for reported indoor temperature and 
perceived energy efficiency of the dwelling. The results also 
showed that almost 60% of the ELCAP occupants do not heat one 
or more rooms during the heating season, and almost 45% of the 
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ELCAP dwellings were unoccupied for at least one week during 
the reporting period. In terms of the reported allocation of house- 
hold income for household energy expenses, the results showed 
that the reported dollar amount spent for the expenses remained 
relatively constant over income levels. 


3202 Transportation 


28755 (EUR—10911-EN) Design study for the retrofit- 
ting of flywheel units (ESU’s) under the carbody of existing 
commuter train sets. Final report. Oudendal, F. (Commission 
of the European Communities, Luxembourg. Directorate 
General Information Market and Innovation). 1986. 15p. 
Commission of the European Communities, Luxembourg. 
Office of Official Publications of the European Communi- 
ties. 

Energy. 

Netherlands Railways Ltd investigates energy recuperation, 
storage and re-use on board of electric commuter train sets. The 
EC Research Contract Nr. EE/E3/441/NL concerns the design of 
both the suspension system for the flywheel equipment and the im- 
proved streamlining of the car bodies. Two different types of 
energy storage flywheel units are being developed on the basis of 
both conventional and advanced techniques. A reduction of dimen- 
sions, weight and internal losses is being pursued by an integrated 
design of the electric machine and the flywheel mass. The flywheel 
units will be mounted under the coach of a commuter train set. The 
load on the bearings of the flywheel units can be limited by the use 
of a cardanic suspension. In order to increase the benefit of this 
energy storage system design studies for a refined streamlining of 
the train sets have been carried out. By the development of a re- 
tractable central automatic coupler, which required an extensive 
design effort, the streamlining of the front ends has been improved 
considerably. The adaptations described result in an energy saving 
up to 25%; 308.000 kWh per train set each year. Although the eco- 
nomical prospects thus far seem unpromissing mainly as a result of 
the high conversion costs of the streamlining, the investigations into 
flywheel techniques will be continued, because the availability of 
cheap energy can not be taken to be guaranteed for the near, or the 
far away future. 


28756 (N—87-17712) Extended flight evaluation of a 
near-term pitch active control system. Contractor report, De- 
cember 1982-June 1983. Guinn, W.A.; Willey, C.S.; Chong, 
M.G. (Lockheed-California Co., Burbank (USA)). Dec 
1983. 71p. (NASA-CR—172266; NAS—1.26:172266; LR— 
30533). NTIS, PC A04/MF AOl1. 

Fuel savings can be achieved by moving the center of gravi- 
ty of an aircraft aft which reduces the static stability margin and 
consequently the trim drag. However, flying qualities of an aircraft 
with relaxed static stability can be significantly degraded. The 
flying qualities can be restored by using a pitch active control 
system (PACS). This report documents the work accomplished 
during a follow-on program (see NASA CR-165951 for initial pro- 
gram report) to perform extended flight tests of a near-term PACS. 
The program included flying qualities analyses, piloted flight simu- 
lation tests, aircraft preparation and flight tests to demonstrate that 
the near-term PACS provided good flying qualities within the 
linear static stability envelope to a negative 3% static stability 
margin. 


28757 (PB—87-151924/XAB) Transit pricing and per- 
formance. Pickerell, D.H.; Abkowitz, M.; Tozzi, J.; 
McCord, M.R.; Cheng, L.H. (National Research Council, 
Washington, DC (USA). Transportation Research Board). 
1986. 78p. (TRB/TRR—1078). NTIS, PC A05/MF AOl1. 

Library of Congress catalog card no. 86-28455. 

The 9 papers in the report deal with the following areas: 
Federal operating assistance for urban mass transit; a decade of ex- 
perience; transit route characteristics and headway-based reliability 
control; day-of-week and part-of-month variation in bus ridership; 
job satisfaction and transit operator recognition programs; results of 
a survey of muni operators; bus marketing costs: the experience of 
18 section 15 reporters from 1981 to 1983; prospects for differential 
transit pricing in the United States; an initial analysis of total factor 
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productivity for public-traasit coordination of transportation re- 
sources: the Georgia experience; absenteeism, accidents, and attri- 
tion: part-time versus fuli-time bus drivers. 


28758 (PB—87-151940/XAB) Urban traffic management. 
Rutherford, G.S.; Wellander, C.A.; Boyle, D.K.; Greene, 
S.M.; Barasch, K.L. (National Research Council, Washing- 
ton, DC (USA). Transportation Research Board). 1986. 92p. 
(TRB/TRR—1081). NTIS, PC A0S5/MF A011. 

Library of Congress catalog card no. 86-31208. 

The 12 papers in the report deal with the following areas: 
cost-effectiveness of park-and-ride lots in the Seattle metropolitan 
area; proposed warrants for high-occupancy-vehicle treatments in 
New York state; commuter attitudes toward proposed high-occu- 
pancy-vehicle lanes in Orange, California; the commuter lane: a 
new way to make the freeway operate better; high-occupancy-vehi- 
cle lanes: some evidence on their recent performance; transporta- 
tion system management: a practitioner's experience; a level-of-serv- 
ice framework for evaluating transportation system management al- 
ternatives; a planning process to develop traffic management plans 
during highway reconstruction; traffic signal timing as a transporta- 
tion system management measure: the California experience; trans- 
portation system management in Connecticut: attitudes and actions; 
developing transport management improvements for the tri-state 
region: an overview; parking management through wheel clamping. 


3203 Industry And Agriculture 
REFER ALSO TO CITATION(S) 28316, 28326, 28474, 28512, 28822 


28759 (CONF-8604313—, pp 118-131) Disposal of 
dioxin-containing wastes. Engler, M. (Hessische Landesan- 
stalt fuer Umwelt, Wiesbaden, Germany, F.R.). 1986. (in 
German). NTIS (US Sales Only), MF A01. File Number 
DE87751878. 

From Conference on dioxins: incidence, determination, eval- 
uation, disposal; Essen, F.R. Germany (22 Apr 1986). 

Schriftenreihe der VDI-Kommission Reinhaltung der Luft.; 
Bd. 3. 

For non-polluting disposal of wastes, one of three main paths 
can be chosen: dumping, combustion, chemic-physical treatment. 
However, because of the particular nature of pollutants, strict de- 
mands must be made on the disposal facilities. Material for dumping 
is to be tested to establish whether contents of PCDD/PCDF are 
such as to require underground dumping. In the case of combus- 
tion, the technical possibilities of the plant and the licensing prereq- 
uisites must be taken particularly into account. Chemico-physical 
treatment is of no great importance. 


28760 (DOE/CE/40725—1) Economic evaluation of 
kraft black liquor freeze concentration for the pulp and paper 
industry: Final report. Coleman, T.C. (Main (Charles T.), 
Inc., Boston, MA (USA)). Sep 1986. Contract ACO1- 
85CE40725. 134p. NTIS, PC A07/MF A0Ol1; 1; GPO Dep. 
File Number DE87009325. 

The system was conceptually incorporated into several 
paper mill liquor concentration systems. Three fundamental scenar- 
ios were considered: a small, sulphite mill expansion comparing 
freeze concentration to evaporators and vapor recompression; a 
“greenfield” mill which evaluated the use of a freeze concentration 
process to achieve varying degrees of liquor concentration before 
achieving final concentration using traditional evaporation; and a 
kraft mill expansion which explored the use of freeze concentration 
to achieve a mill capacity expansion using a freeze concentrator in 
tandem with an existing evaporator set. The performance of these 
various scenarios were evaluated using a heat balance analysis and 
the comparative net present value of each arrangement was deter- 
mined using a traditional evaporator system as a reference. Results 
indicate that generally the freeze concentration process is not eco- 
nomically attractive relative to traditional evaporator systems at the 
present time. At a fuel cost of $28.77/barrel, the freeze concentra- 
tion process becomes attractive. However, this study was per- 
formed considering a fuel oil cost of $23.63 per barrel and the 
world fuel oil price has declined markedly since then. 


ERA-12/14 / 3986 


26761 (EUR—10716-EN) Advanced  decision-oriented 
software for the management of hazardous substances. Pt. 3. 
Decision support and expert systems: Uses and users. Fedra, 
K.; Otway, H. (Commission of the European Communities, 
Luxembourg. Directorate General Informaticn Market and 
Innovation; International Inst. for Applied Systems Analy- 
sis, Laxenburg (Austria); Commission of the European 
Communities, Ispra (Italy). Joint Research Centre). 1986. 
5ip. Commission of the Euro Communities, Luxem- 
bourg. Office of Official Publications of the European Com- 
munities. 

Information management. 

This paper describes an expert advisory system intended to 
support decisions about hazardous substance management by com- 
prehensively treating the interactions and trade-offs amongst the 
major subsystems involved, is, production, both routine and acci- 
dental environmental releases, product use, transportation, waste 
treatment and disposal. Some potential uses of such systems are 
proposed and some potential users identified and their probable re- 
quirements for the user interface. The implication of systems use 
are discussed and its possible limitation summarized. 


28762 (ORNL/TM—10315) Ideal fluid properties for op- 
timizing absorption heat pump performance. Perez-Blanco, 
H.; Patterson, M.R.; Braunstein, J. (Oak Ridge National 
Lab., TN (USA)). Apr 1987. Contract AC05-840R21400. 
48p. NTIS, PC A03/MF A01; 1; GPO Dep. File Number 
DE87009777. 

This report focuses on defining the fluid properties that will 
optimize the performance of a heat pump cycle. A simple heat 
pump computer model in conjunction with a parametric binary so- 
lution model is coupled to a computer code that searches for opti- 
mum values. The code determines the values of the parameters that 
maximize the thermal performance of the heat pump. The set of pa- 
rameters is thermodynamically consistent. This set describes an 
ideal fluid with which single-effect cycle performance of 90% of 
Carnot is possible. The ideal fluid properties are a guide toward the 
properties that real fluids must exhibit in order to enhance the ther- 
mal performance of single-effect cycles. 


28763 (PB—87-143509/XAB) Study on the energy-con- 
version efficiency of farmland ecosystems in Jitai Basin. Liu, 
H. (Academia Sinica, Beijing (China). Commission for Inte- 
grated Survey of Natural Resources). 1986. 1lp. NTIS, PC 
PC E03/MF E01. 

Jitai Basin, located in the west-middle part of Jiangxi Prov- 
ince, approximately on a latitude of 26°- 28°N, is part of eastern 
hillylands of mid-subtropics, which is to a considerable degree rep- 
resentative of hillylands of red soil and yellow soil in southern 
China ever-green broadleaf forests. The basin has been invariably 
an important producing area of grain, oil crop, jute, farm animal 
and fowl, fruit, timber, etc. The characteristics of energy-conver- 
sion efficiency of farmland ecosystems in the basin are discussed. 


28764 (PB—87-170312/XAB) Manufacturing cost and 
design analysis for Trochoid Power Corporation rotary recu- 
perative steam pump. Final report. Stewart, M.G.; Kaminski, 
H.L.; Heitsch, R.F. (Pioneer Engineering and Manufactur- 
ing Co., Warren, MI (USA)). Jul 1986. 45p. NTIS, PC 
A03/MF AOl1. 

The trochoid rotary recuperative steam pump is being devel- 
oped to scavenge the latent energy from steam systems after the 
steam temperature has fallen below a productive vapor tempera- 
ture. The pump functions in the high-transition-temperature ranges 
of both treated and untreated steam. The objective of the report is 
to develop manufacturing cost for the pump and to investigate and 
to recommend areas of potential cost reductions achievable through 
product design changes that would directly relate to ease in manu- 
facturing. Manufacturing costs were developed for an annual 
volume of 500 pumps per year. These costs were developed from 
first- and second-generation piece part and assembly drawings that 
should closely represent the cost factors involved in manufacturing 
the device but may not represent the final product in engineering 
detail. Tooling and equipment cost are given for each manufactured 
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component and machine load is developed by each specific ma- 
chine tool. 


26765 Effective means for waste heat recovery. Yang, 
W.J. (Dept. of Mechanical Engineering and Applied Me- 
chanics, Univ. of Michigan, Ann Arbor, MI). pp 25-32 of 
Heat transfer in waste heat recovery and heat rejection sys- 
tems. Chiou, J.P.; Sengupta, S. New York, NY; American 
Society of Mechanical Engineers (1986). (CONF-861211—). 
From American Society of Mechanical Engineers winter 
a CA, USA (7 Dec 1986). 
ermodynamics and heat transfer pertinent to waste heat 
recovery are introduced together with the selection of optimum 
working fluids. Effective means of waste heat recovery are present- 
ed for the high, moderate and low temperature levels of the ef- 
fluents. They are the liquid-liquid direct-contact method, adsorbing- 
regenerating fluidized beds, and heat-pipe operated heat exchangers 
for low-level thermal energy; heat storage by thermochemical cycle 
and latent heat technique for moderate level; and enthalpy-radiation 
energy conversion method and radiation plate method for high 
level. 


28766 Ceramics and high-temperature waste-heat recov- 
ery. Patton, J.B. (Conservation Technologies Div., U.S. 
Dept. of Energy, Idaho Operations Office, Idaho Fall, ID 
83401). pp 15-20 of Ceramics in heat exchangers. Foster, 
B.D.; Patton, J.B. Columbus, OH; American Ceramic Socie- 
ty Inc. (1984). (CONF-840440—). 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

This paper treats the ‘application of ceramics to the recovery 
and utilization of waste heat from high-temperature, industrial 
waste streams and reviews the status of high-temperature waste- 
heat recovery technology. Factors that are seen as delaying the in- 
dustrial implementation of ceramic heat exchanges are identified 
and a brief overview of the Department of Energy’s High Temper- 
ature Waste Heat Recovery Program and overall approach is pro- 
vided. 


28767 Fluidized bed waste-heat recovery system. Cole, 
W.E.; De Saro, R.; Patch, K.D.; Patton, J.B. (Thermo Elec- 
tron Corp., Waltham, MA 02254). pp 151-160 of Ceramics 
in heat exchangers. Foster, B.D.; Patton, J.B. Columbus, 
OH; American Ceramic Society Inc. (1984). (CONF- 


From 86. annual meeting and exposition of the American 


Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

The fluidi bed waste-heat recovery system is being devel- 
oped to preheat combustion air for industrial furnaces, using the 
heat available in dirty flue gas streams. Described in this paper are 
the concept, laboratory performance test results on a subscale 
system, and field-test results of a subscale hot test module. 
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28768 (INIS-mf—10843, pp 37) Monitoring of heating 
water flow rates in networks of heat supply sys- 
tems using radionuclides. Pechlak, B.; Kukla, J. (Ustav 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague, Czecho- 
slovakia). 1985. (In Czech). NTIS (US Sales Only), PC 
A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28769 (NP—7900561) Feasibility of energy fecovery for 
ao heating and cooling from the METRO Renton efflu- 

tt transfer system: Phase one report. (VBB Allen, Salem, 
OR (USA)). Aug 1985. 135p. Municipality of Metropolitan 
Seattle, Municipal Bldg., Seattle, WA 98104. File Number 
1187900561. 

The Municipality of Metropolitan Seattle (Metro) is con- 
structing an effluent transfer system (ETS) from its Renton treat- 
ment plant through Seattle’s largest industrial area to Duwamish 
Head. Preliminary evaluation indicates that heat pumps could 
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produce between 500 and 800 million Btu per hour if all of the 
Renton plant’s current flows were utilized. The market for district 
heating and coolign near the ETS route was divided into five study 
areas for purposes of Phase 1 work as follows: Sea-Tac Internation- 
al Airport; Tukwila/Renton; Metro South Base and Vicinity; Pacif- 
ic Highway/Spokane Street; and Spokane Street/Kingdome. In 
each of these areas heating and cooling demands were inventoried, 
and preliminary concepts for district heating and cooling service 
were prepared and subjected to economic assessment. Initial results 
are presented. 


28770 Status report: Ice slurry district cooling — 
nary engineering feasibility study. Metz, P.D.; Margen, P.; 
Gleason, J.; Timmerman, R.W. (Brookhaven National Lab.). 
pp 181- 184 of Proceedings of the seventy-seventh annual 
conference of the International District Heating and Cool- 
ing Association. Volume LXXVII. Washington, DC; Inter- 
national District Heating and Cooling Association (1986). 
(CONF-8606188—). 

From 77. annual International District Heating and Cooling 
Association conference; Asheville, NC, USA (8 Jun 1986). 

Brookhaven National Laboratory, supported by District 
Energy Systems, is conducting a study of the feasibility of using ice 
slurries for district cooling transmission/distribution and cool stor- 
age systems. The purpose of this work is to assess the potential of 
this concept, and to identify future opportunities and developmental 
needs for this technology. This paper is a brief interim status report 
on this project. 


28771 Optimal energy transmission fluids for district 
heating and cooling applications. Kasza, K.E.; Choi, U.S.; 
Kaminsky, J. (Components Technology Div., Argonne Na- 
tional Lab., 9700 S. Cass Avenue, Argonne, IL 60439). pp 
163-172 of Proceedings of the seventy-seventh annual con- 
ference of the International District Heating and Cooling 
Association. Volume LXXVII. Washington, DC; Interna- 
tional District Heating and Cooling Association (1986). 
(CONF-8606188—). 

From 77. annual International District Heating and Cooling 
Association conference; Asheville, NC, USA (8 Jun 1986). 

Argonne National Laboratory under sponsorship of the U.S., 
DOE Office of Buildings and Community Systems has embarked 
upon a comprehensive program to develop high performance 
energy transmission fluids for use in District Heating and Cooling 
(DHC) Systems. These fluids would substantially reduce flow fric- 
tional losses and enhance heat transfer. The fluids have been shown 
in system enhancement scoping studies conducted by ANL to yield 
potentially significant upfront capital equipment cost reductions by 
allowing the use of smaller pipes, pumps and heat exchangers as 
well as reductions in operational costs. 
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28772 (N—87-17847) MPD arcjet system. Kuriki, K. 
Translated from Transactions of the Japan Society for Aero- 
nautics and Space Sciences ; 33: No. 373, 88-100(Feb 1987). 
34p. (NASA-TM—88581; NAS—1.15: 88581). NTIS, PC 
A03/MF AO1. 

The current status and future prospects of the magnetoplas- 
madynamic (MPD) arcjet system are described. Recent research ac- 
tivities on the chemical rocket and electric propulsion are dis- 
cussed. The characteristics of various MPD arcjet systems includ- 
ing the Komaba-I system developed by the Institute of Space and 
Astronautical Science of the Tokyo University are analyzed. The 
applications of the MPD arcjet system to the satellite test, lunar 
mission, free flyer test, space station test, and heliospheric explora- 
tion are discussed. 
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3301 Internal Combustion Engines 
REFER ALSO TO CITATION(S) 28312 


28773 Structure of flames in internal combustion engines. 
Bracco, F.V. (Dept. of Mechanical and Aerospace Engi- 
neering, Princeton Univ., Princeton, NJ). pp 275-292 of Cal- 
culations of turbulent reactive flows. So, R.M.C.; Whitelaw, 
J.H.; Mongia, H.C. New York, NY; American Society of 
Mechanical Engineers (1986). (CONF-861211—). 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Some recent measurements of turbulence intensity, turbu- 
lence length scale and flame structure in valved and ported engines 
operated at practical conditions are reviewed and the following is 
concluded. In an engine what is turbulence and what is bulk flow is 
relative to the process that is influenced by the flow; characteristic 
length and time scales can be used to make the distinction. In the 
absence of strong squish and/or swirl, TDC turbulence intensity is 
homogeneous and isotropic to within +-30%, except near walls, 
and the turbulent flame in premixed-charges is made up of laminar 
flames that are wrinkled by the turbulent eddies. In many practical 
conditions, the small-scale turbulent eddies are also likely to inter- 
act with the structure of the laminar flame. The interaction would 
be stronger for lean flames. 


3303 Electric-powered Systems 
REFER ALSO TO CITATION(S) 28685 
3305 Flywheel Propulsion 
REFER ALSO TO CITATION(S) 28755 
3306 Vehicle Design Factors 


REFER ALSO TO CITATION(S) 28974 


35 ARMS CONTROL 


REFER ALSO TO CITATION(S) 29406 


28774 (AD-A—-955194/6/XAB) Gas warfare in World 
War I. The 3rd Division at Chateau Thierry, July 1918. 
Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood Arse- 
nal, MD (USA)). Jul 1959. 113p. NTIS, PC A06/MF AO1. 

The threat of disaster on the Western Front presented by the 
great German offensives in the spring of 1918 precipitated Ameri- 
can forces, then training in France, into battle some months before 
they were considered ready. The Ist and 2nd Divisions, put in the 
line early in July, did not meet any of these offensives head on. 
Only the 3rd and 42nd Divisions, at the Marne, had that experi- 
ence. The present study records how the 3rd Division met the 
German offensive of 15 July 1918. The event from which the 3rd 
Division seems never to have wholly recovered was the gas bom- 
bardment of 15 July 1918. That morning, in preparation for the 
fifth and last German offensive, the German Seventh, First and 
Third Armies put down a four-hour gas and high explosive bom- 
bardment on an attack front of almost 120 kilometers. It caught th 
3rd Division on th extreme left flank of the front. Like the earlier 
preparatory bombardments that spring, that on 15 July was not in- 
tended by the Germans to destroy the defensive works of the 
enemy but merely to paralyze morale until the German infantry 
could break through. 


28775 (AD-A—955195/3/XAB) Gas warfare in World 
War I. The 89th Division comes into the line, August 1918. 
Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood Arse- 
nal, MD (USA)). Jan 1958. 72p. NTIS, PC A04/MF AOI. 

The gas attack on the 89th Division on the night of 7-8 
August while relieving the 82nd was, reported. For a single punish- 
ing bombardment, it was certainly one of the most-successful mus- 
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tard-gas attacks of the war against American troops. Although the 
Germans had introduced mustard gas twelve months before this 
attack, the necessary gas discipline and defensive doctrine to 
combat mustard gas had only recently been formulated. Neverthe- 
less, its is probable that all American troops then in the line or 
training in France were apprised of this doctrine, however much 
they tended to ignore it until its neccessity was proved by experi- 
ence. The gas attack of 7-8 August on the 89th Division is there- 
fore of considerable historical interest as a lesson in bitter experi- 
ence as well as for the number of directives that resulted concern- 
ing the most dangerous thing we have to cope with at the front. 


28776 (AD-A—955196/1/XAB) Gas warfare in World 
War I. The use of gas in the Meuse-Argonne campaign, Sep- 
tember-November 1918. Cochrane, R.C. (Cochrane (Rex- 
mond C.), Edgewood Arsenal, MD (USA)). Dec 1958. 96p. 
NTIS, PC A05/MF AO1. 

This study is concerned with the developing plans for the 
use of gas by the American Army in the Meuse-Argonne campaign. 
When the American Army arrived in France, all the important war 
gases and the principal means for projecting them had already been 
devised. Basic gas-defense doctrine as well as individual and collec- 
tive protective measures against gas attack had become fairly well 
established and standardized. The principal innovations in gas war- 
fare in 1918 were in the development of new tactical uses of gas, 
and they were largely of German origin. 


28777 (AD-A—955197/9/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 1st 
Division at Ansauville, January-April 1918. Draft study. 
Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood Arse- 
nal, MD (USA)). 1958. 62p. (STUDY—9). NTIS, PC A04/ 
MF AOI. 

The ist Division arrived in France without, apparently, any 
gas training whatever. Before going into combat, it received not 
only the most complete combat training of any division in the AEF 
but the most thorough gas training. Gas-training pamphlets, direc- 
tives, and orders that later divisions were to seem ignorant of or 
profess not to have received, seem to have been immediately avail- 
able and carefully studied by the Ist Division. Despite this, the di- 
vision was to make all the mistakes of human nature and inexperi- 
ence when under gas attack that the other divisions later made, 
with the result that during its operations in both the Ansauville 
sector, here described, and subsequently in the Mondider sector 
(the subject of a later study), it was to suffer more gas casualties 
than small-arms or artillery-shell casualties. 


28778 (AD-A—955198/7/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 
29th Division in the Cotes de Meuse, October 1918. Draft 
study. Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood 
Arsenal, MD (USA)). 1959. 91p. (STUDY—15). NTIS, PC 
A05/MF AOl1. 

The Marylanders and Virginians of the 29th Division fought 
in a single major engagement in World War I, the attack on 8 Oc- 
tober in conjunction with the 33rd Division on the heights east of 
the Meuse. The 29th Division was slow to recognize the effective- 
ness of gas as a weapon or the fact that the cumulative effects of 
gas could in time be as productive of casualties as a sudden concen- 
tration. Its early experience with gas, in Alsace, where several 
crash concentrations of gas produced large numbers of quick casu- 
alties, did not prepare the division for its later experience in the Ar- 
gonne. Although as thoroughly trained in gas defense as its Divi- 
sion Gas Officer, Capt. Alden H. Waitt, could make it, the division 
nevertheless suffered almost three times as many gas casualties as 


all other battle casualties put together while training in the trenches 
in Alsace. 


28779 (AD-A—955199/5/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 
26th Division east of the Meuse, September 1918. Draft 
study. Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood 
Arsenal, MD (USA)). 1960. 82p. (STUDY—20). NTIS, PC 
A05/MF AO1. 





No division in the AEF had so much sheer ill fortune as the 
26th. Single-handedly, the 26th Division demonstrated almost every 
possible mistake that could be made in the use of gas. The French 
were generous and gave the division considerably gas ammunition, 
most of it odd lots of cyanic and lachrymatory shells that when 
fired served largely to provoke serious retaliation. In one instance, 
for a raid on enemy trenches, when the division fired a sufficient 
quantity of phosgene to be effective, the gas swept down on the 
raiding troops and gassed every man. The 26th Division had the 
unhappy distinction of suffering the greatest number of gas casual- 
ties, most of them on quiet fronts, in the AEF. Third study spans 
the career of the 26th Division in France, concentrating on the gas 
episodes that did so much to nullify the original splendid promise 
of the division. 


28780 (AD-A—955200/1/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 
26th Division in the Aisne-Marne campaign, July 1918. Draft 
study. Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood 
Arsenal, MD (USA)). 1957. 91p. (STUDY—4). NTIS, PC 
A05/MF A0O1. 

In its week of fighting, the 26th Division advanced seven- 
teen kilometers, the first real advance made by an American divi- 
sion as a unit in World War I. Unlike the French divisions on its 
flanks, the 26th Division made that advance without the advantage 
of gas. Its gas casualties, on the other hand, were all out of propor- 
tion to those suffered by the French divisions. The emphasis in this 
report is almost equally divided between the gas experience of the 
division in the two weeks prior to its advance and, partly as a 
result of that experience, its reaction to gas during the advance. 


28781 (AD-A—955201/9/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the ist 
Division in the Meuse-Argonne 1-12 October 1918. Draft 
study. Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood 
Arsenal, MD (USA)). Aug 1957. 75p. (STUDY—3). NTIS, 
PC A04/MF AOl1. 

This is a tentative study of the gas experience of the Ist Di- 
vision in the Meuse-Argonne during World War I. This study is 
not presented as a definitive and official history, but is reproduced 
for reference use within the Military Establishment pending the 
publication of an approved history. 


28782 (AD-A—955202/7/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the use 
of gas at Saint Mihiel (90th Division in September 1918). 
Draft study. Cochrane, R.C. (Cochrane (Rexmond C.), 
Edgewood Arsenal, MD (USA)). Dec 1957. 90p. 
(STUDY—5S). NTIS, PC A05/MF AO1. 

This is a tentative study of the gas experience of the 90th 
Division at St. Mihiel during World War I. This study is not pre- 
sented as a definitive and official history, but is reproduced for ref- 
erence use within the Military Establishment pending the publica- 
tion of an approved history. 


28783 (AD-A—955203/5/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 
33rd Division along the Meuse, October 1918. Draft study. 
Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood Arse- 
nal, MD (USA)). Jul 1958. 102p. (STUDY—8). NTIS, PC 
A06/MF AO1. 

This is a tentative study of the gas experience of the 33rd 
Division Along the Meuse during World War I. This study is not 
presented as a definitive and official history, but is reproduced for 
reference use within the Military Establishment pending the publi- 
cation of a approved history. 


e 


28784 (AD-A—955204/3/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 
end of the Aisne-Marne Campaign, August 1918. Draft study. 
Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood Arse- 
nal, MD (USA)). 1960. 57p. (STUDY—13). NTIS, PC 
A04/MF AO1. 

This is a tentative study of the gas experience of the 28th 
and 77th Divisions during World War I. This study is not presented 
as a definitive and official history, but is reproduced for reference 
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use within the Military Establishment pending the publication of an 
approved history. 


28785 (AD-A—955205/0/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 
92nd Division in the Marbache sector, October 1918. Draft 
study. Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood 
Arsenal, MD (USA)). Dec 1959. 89p. (STUDY—16). NTIS, 
PC A05/MF AOI. 

This is a tentative study of the gas experience of the 92nd 
Division during World War I. This study is not presented as a de- 
finitive and official history, but is reproduced for reference use 
within the Military Establishment pending the publication of an ap- 
proved history. 


28786 (AD-A—955206/8/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: gas 
warfare at Belleau Wood, June 1918. Draft study. Cochrane, 
R.C. (Cochrane (Rexmond C.), Edgewood Arsenal, MD 
wae: Jun 1957. 85p. (STUDY—1). NTIS, PC A05/MF 
AOl. 


Perhaps the most-publicized single-unit operation in World 
War I was the stand of the 2nd Division across the Paris Road and 
the subsequent battle of that division for Belleau Wood. The artil- 
lery, machine gun, and rifle duel fought over the kilometer of ter- 
rain near Chateau Thierry in June 1918 has been well described in 
both Marine and Army publications and in popular and official his- 
tories. Many of these accounts acknowledge briefly and in passing 
the use of gas in the battle. Some fail to mention gas entirely, de- 
spite the fact that in this operation, its first independent combat 
action, the 2nd Division was under some kind of gas attack on 31 
of the 35 days of the campaign. For a period of three or four days 
following the gas attack of 14-15 June, a determined effort by the 
German forces opposite might well have shattered the entire front 
of the 2nd Division and opened the way to Meaux and Paris. 


28787 (AD-A—955207/6/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 
32nd Division advances to Fismes, August 1918. Draft study. 
Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood Arse- 
nal, MD (USA)). Apr 1959. 77p. (STUDY—12). NTIS, PC 
A05/MF AO1. 

This is a tentative study of the gas experience oif the 32nd 
Division during World War I. This study is not presented as a de- 
finitive and official history, but is reproduced for reference use 
within the Military Establishment pending the publication of an ap- 
proved history. 


28788 (AD-A—955208/4/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 5th 
Division captures Frapelle, August 1918. Draft study. Coch- 
rane, R.C. (Cochrane (Rexmond C.), Edgewood Arsenal, 
MD be > Mar 1958. 54p. (STUDY—7). ENTIS, PC A04/ 
MF Ai 

ll is a tentative study of the gas experience of the 5th Di- 
vision during World War I. This study is not presented as a defini- 
tive and official history, but is reproduced for reference use within 


the Military Establishment pending the publication of an approved 
history. 


28789 (AD-A—955209/2/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the Ist 
Division at Cantigny, May 1918. Draft study. Cochrane, 
R.C. (Cochrane (Rexmond C.), Edgewood Arsenal, MD 
(USA)). Jan 1959. 91p. (STUDY—11). NTIS, PC A05/MF 
AOl. 


The capture of Cantingy by the Ist Division was prestige 
operation. In the attack on 27 May the Ist Division recaptured 
Cantigny, and what had been a slight salient in the French lines 
became a thorny salient in the German lines. Despite murderous 
HE and gas fire, the division held on to Cantigny itself. The 
present study chronicles the gas experience of the Ist Division in its 
seventy-two days in the Cantigny sector, during which almost half 
of the total casualties suffered were the result of gas. 
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28790 (AD-A—955210/0/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 
89th Division in the Bois de Bantheville, October 1918. Draft 
study. Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood 
Arsenal, MD (USA)). Jun 1960. 96p. (STUDY—18). NTIS, 
PC A05/MF AOl. 

The 89th Division finally cleared the Bois de Bantheville on 
the morning of 23 October. From that day until the jump off, 
morning of November 1, were written some of the bloodiest and 
most tragic pages in the history of the 89th Division. This dramatic 
sentence referred to the week-long occupation of the Bois de 
Bantheville under almost continuous gas and HE fire. The enemy 
massed his mustard gas shells in a belt across the narrow center of 
the wood. This made it possible for the 89th to keep troops in the 
relatively gas-free area around the top of the wood but made their 
supply enormously hazardous. Under tight discipline and division 
and corps orders to evacuate at once any area that became con- 
taminated, gas casualties were probably held to an absolute mini- 
mum. 


28791 (AD-A—955211/8/XAB) US Army Chemical 
Corps historical studies - gas warfare in World War I: the 
78th Division at the Kriemhilde Stellung, October 1918. Draft 
study. Cochrane, R.C. (Cochrane (Rexmond C.), Edgewood 
Arsenal, MD (USA)). Jul 1957. 107p. (STUDY—2). NTIS, 
PC A06/MF AOl1. 

Just prior to the final assault of the Meuse-Argonne offen- 
sive, the 78th Division played a major role in a large-scale, Army- 
directed gas operation on that front. Although the division was en- 
gaging in its first and only assault operation of the war, it partici- 
pated in the execution of one of the most successful gas missions of 
American forces, when the extreme right and left flanks of the First 
American Army front were heavily yperited to protect the princi- 
pal attack of the Army through the center. This study relates the 
gas-warfare experience of the 78th Division in its three weeks on 
the First Army front, culminating in its yperite mission of 30 Octo- 
ber. 
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28792 (HEDL-SA—3637(VT)) Electrospark deposition 
coatings. Sheely, W.F. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 19 Nov 1986. Contract AC06- 
76FF02170. 6p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE87009530. 

Hard surfacing for wear resistant and low-friction coatings 
has been improved by means of advances in the computer controls 
in electronic circuitry of the electrospark deposition (ESD) process. 
coatings of nearly any electrically conductive metal alloy or cermet 
can be deposited on conductive materials. Thickness is usually two 
mils or less, but can be as high as 10 mils. ESD coatings can qua- 
drupole cutting tool life. (DLC) 


28793 (LBL—23200) Intermixing at nickel-porous zir- 
conia junctions. Reimanis, I.E.; De Jonghe, L.C. (California 
Univ., Berkeley (USA)). Aug 1986. Contract ACO03- 
76SF00098. 60p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE87009179. 

Bonds were produced by hot pressing polycrystalline zir- 
conia onto nickel. With a zirconia powder which later densifies, the 
nickel migrates large distances (over 700m, in some cases) into the 
zirconia, resulting in a graded junction. The degree to which nickel 
migrates depends on the time and temperature at which the hot 
pressing load is applied, the most migration occurring when the 
load is applied near the end of the hot pressing. Hardness tests 
across the suction show that the hardness of the zirconia matrix can 
increase if the matrix pores are filled with nickel. The resulting in- 
termixed junction has characteristics of a ceramic-metal composite. 
Bonds produced by hot-pressing sintered zirconia compacts of dif- 
fering density onto nickel did not show any significant intermixing 
and were mechanically weak. A simple model for pore filling by 
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capillary action shows that, to a first approximation, the distance 
from the metal/ceramic interface to which a pore is filled with 
nickel varies parabolically with time. 


28794 Materials education and the national laboratories. 
Hecker, S.S. (Los Alamos National Lab., P.O. Box 1663, 
Los Alamos, NM 87545). pp 61-66 of Frontiers in material 
education. Hobbs, L.W.; Lied], G.L. Pittsburgh, PA; Mate- 
rials Research Society (1985). (CONF-851217—). 

From Materials Research Society meeting; Boston, MA, 
USA (2 Dec 1985). 

The U.S. Department of Energy is one of the principal gov- 
ernment sponsors of materials R&D, both at universities and at the 
DOE National Laboratories. The National Laboratories are a major 
employer of graduates with materials education. The authors dis- 
cuss some of the Laboratories’ specific needs as well as some of the 
special opportunities offered at the laboratories for materials educa- 
tion. This discussion will be limited to the DOE’s National Labora- 
tories. The nine multiprogram laboratories and two others are 
listed. They are all government owned and contractor operated. 
Their missions are in the areas of energy, research and defense. 
Other laboratories are involved in materials work but generally to a 
lesser extent than the 11 surveyed. It should be noted that the DOE 
has the responsibility for the design, development and production 
of all nuclear weapons. 
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REFER ALSO TO CITATION(S) 28369, 28513, 28524, 28529, 28580, 28690, 
28691, 28691, 28850, 28853, 28876, 28916, 28916, 28926, 28926, 28977, 29002, 
29002, 29017, 29025, 29027, 29037, 29718, 29747, 29831, 29864 


28795 (AD-A—176363/0/XAB) Research on cryogenic 
vacuum tunneling. Annual report, 1 August 1984-31 July 
1985. Quate, C.F.; Elrod, S.A.; Bryant, A.; Park, S.; Smith, 


D. (Stanford Univ., CA (USA). Edward L. Ginzton Lab.). 


Dec 1986. 36p. (GL—4132). NTIS, PC A03/MF A011. 

Tunneling microscopy was investigated as a new tool for 
studying surfaces over a wide range of temperatures. It proved fea- 
sible to use tunneling to measure the superconducting energy gap in 
a high-temperature superconductor. It is the first time one can mon- 
itor the variations in this gap as a function of the spatial position on 
the surface. 


28796 (AD-A—176602/1/XAB) Laser photochemical 
etching of molybdenum and tungsten thin films by surface 
halogenation. Rothschild, M.; Sedlacek, J.H.; Ehrlich, D.J. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
ig 1 Dec 1986. 4p. (JA—5896). NTIS, PC A02/MF 
AOl 

Pub. in Applied Physics Letters, Vol. 49, No. 22, 1554- 
1556(1 Dec 1986). 

Laser direct-write etching of the refractory metals Mo and 
W was developed using reactions in chlorine and nitrogen trifluor- 
ide vapors. Rate and high spatial resolution are simultaneously opti- 
mized using a two-vapor halogenation/development sequence, 
based on surface modification. Local-area laser chlorination of the 
metal surface is used to predispose areas to subsequent bulk etching. 


28797 (BDX—613-3711) CO, and Nd:YAG laser welding 
of stainless steel and beryllium copper valves: Final report. 
Hendrix, T.L. (Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div.). Mar 1987. Contract AC04- 
76DP00613. 47p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
File Number DE87007829. 

Tests were conducted to evaluate Nd:YAG and CO, lasers 
as alternates to electron beam welding of beryllium copper and 
stainless steel valves at Bendix Kansas City Division (BKC). Sam- 
ples were welded and evaluated for all current requirements. Mi- 
crophotographs of cross-sections were compared to the current 
electron beam welds. The Nd:YAG lasers were used to weld the 
beryllium copper valves. The data shows this process cannot con- 
sistently provide 0.010-inch minimum weld penetration, and large 
weld penetration variations can be expected. A 1000-watt CO, laser 
was used to weld the stainless steel valves and was successful in 
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meeting the requirements of two of the assemblies attempted. Pene- 
tration was limited to approximately 0.080 inch at full power (870 
watts). The COz laser could not meet the penetration requirements 
(0.099 inch) of one of the assemblies attempted. 


28798 (CONF-861207—91) Combined atom-probe and 
electron microscopy characterization of fine scale aoe k 
in aged primary coolant pipe stainless steel. Bentle 
Miller, M.K. (Oak Ridge National Lab., TN (USA). None 
Contract AC05-840R21400. 7p. NTIS MF A0Ol; 2; GPO 
Dep. File Number DE87007365. 

From Materials Research Society fall meeting; Boston, MA, 
USA ae Dec 198 

The capabilities and complementary nature of atom probe 

field-ion microscopy (APFIM) and analytical electron microscopy 
(AEM) for the characterization of fine-scale microstructures are il- 
lustrated by examination of the changes that occur after long term 
thermal aging of cast CF 8 and CF 8M duplex stainless steels. In 
material aged at 300 or 400°C for up to 70,000 h, the ferrite had 
spinodally decomposed into a modulated fine-scaled interconnected 
network consisting of an iron-rich a phase and a chromium-en- 
riched a’ phase with periodicities of between 2 and 9 nm. G-phase 
precipitates 2 to 10 nm in diameter were also observed in the ferrite 
at concentrations of more than 1074 m~*. The reported degradation 
in mechanical properties is most likely a consequence of the spino- 
dal decomposition in the ferrite. 


28799 (CONF-870636—4) Thermomechanical fatigue of 
type 304 stainless steel. Majumdar, S. (Argonne National 
Lab., IL (USA)). Dec 1986. Contract W-31-109-ENG-38. 
23p. NTIS, PC A02/MF AOI; 1; GPO Dep. File Number 
DE87006995. 

From 5. national congress on pressure vessels and piping; 
San Diego, CA, USA (28 Jun 1987). 

Results are for thermomechanical fatigue tests 
conducted between 427° and 593°C on type 304 stainless steel. The 
isothermal continuous cycling fatigue behavior of type 304 stainless 
steel varies from a minimal dependence of life on strain rate at the 
lowest temperature [427°C] to a significant strain rate effect on life 
at the highest temperature [593°C]. On the other hand, thermome- 
chanical fatigue tests conducted between the same two temperature 
limits show a complex behavior dependent on temperature, strain, 
and their phases during cycling. In most cases, for cycles at rela- 
tively high strain ranges (2 0.5%), in-phase thermomechanical cy- 
cling is the most damaging followed by isothermal cycling at the 
highest temperature, which in turn is followed by out-of-phase ther- 
momechanical cycling, and finally, the least damaging of all, iso- 
thermal cycling at the lowest temperature of the cycle. The failure 
mechanisms in these tests can vary significantly. The damage rate 
equations proposed for predicting lives of isothermal fatigue tests 
can be successfully used to predict the lives of all the thermome- 
chanical tests conducted to date on the basis of parameters derived 
from isothermal tests. The approach also predicts the observed 
fracture modes correctly. 


28800 (CONF-8706103—1) Local density theory of mag- 
netism and its interrelation with compositional order in 
alloys. Stuanton, J.B.; Gyorffy, B.L.; Johnson, D.D.; a 
F.J.; Stocks, G.M. (Naval Research Lab., Washin gton, DC 
(USA); Warwick Univ., Coventry (UK). Dept. of Physics; 
Bristol Univ. (UK). t. of Physics; Cincinnati Univ., OH 
(USA). Dept. of Physics; Oak Ridge National Lab., T™N 
(USA)). 1987. Contract AC05-840R21400. 55p. NTIS, PC 
A04/MF AOI; 1; GPO Dep. File Number DE87009021. 

From NATO advanced study institute on alloy phase stabili- 

ty; Crete, Greece (as Jun 1987). 

Sections of this report are titled: spin polarized electronic 
structure of disordered alloys; compositional order and magnetic 
structure of transition metal alloys; and metallic magnetism at finite 
temperatures. (DLC) 


28801 (DOE/ER/13037—1) Crack-tip fields for materi- 
als with exponential-law-creep behavior at high stress: Final 
report. Bassani, J.L. (Pennsylvania Univ., Philadelphia 
(USA). Dept. of Mechanical Engineering and Applied Me- 
chanics). Mar 1987. Contract AC02-83ER13037. 8p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87008905. 
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This work focused on elastic-viscoplastic analyses of cracks 
under creep conditions, with particular emphasis on the influence of 
the assumed stress dependence on the creep strain-rate. At high 
stress levels the creep strain-rate for many structural materials 
varies as the exponential of stress while at low stress levels it varies 
as stress to some power. The complete stress dependence is given 
in terms of the known hyperbolic-sine creep law. 


28802 (DOE/NASA/16310—3) Creep behavior of the ni- 
obium alloy PWC-11. Titran, R.H.; Moore, T.J.; Grobstein, 
T.L. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Researc oon 1987. Con- 
tract AI03- 86SF16310. 8p. (NASA-TM—89834; CONF- 
870102—21). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE87008561. 

From 4. symposium on space nuclear power systems; Albu- 
querque, NM, USA (12 Jan 1987). 

The high vacuum creep and creep-rupture behavior of a Nb 
- 1Zr - .1C alloy (PWC-11) was investigated at 1350 and .1400°K 
with an applied stress of 40 MPa. The material was tested in the 
following four conditions: annealed (1 hr 1755 K/2 hr 1475°K); an- 
nealed plus EB welded; annealed plus aged for 1000 hr at 1350 or 
1400°K; and annealed, welded, and aged. It was found that the ma- 
terial in the annealed state was the most creep-resistant condition 
tested, and that aging the alloy for 1000 hr without an applied 
stress greatly reduced that strength; however, it was still approxi- 
mately three times as creep-resistant as Nb-1Zr. Additionally, the 
EB weld region was stronger than the base metal in each condition 
tested, and phase extraction of the dispersed precipitate revealed 
the presence of a 70%ZrC - 30%NbC cubic monocarbide phase. 


28803 (EPRI-EM—5154) Nondestructive evaluation of 
grain boundary segregation: Final report. Richman, R.H.; 
Cargill, R.L. (Daedalus Associates, Inc., Mountain View, 
CA (USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). May 1987. 93p. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number TI87920413. 
Following up on an earlier finding that chemical etching can 
identify embrittlement in steel components of steam turbines, this 
study yielded a procedure for replicating etched surfaces. Examina- 
tion of the replicas by scanning electron microscope provides the 
measurements needed for an assessment of toughness degradation. 


28804 (HEDL-SA—3450-FP) Neutron-induced swelling 
in cold-worked titanium-modified AISI 316 alloys. Puigh, 
R.J.; Garner, F.A. (Hanford Engineering Development 
Lab., Richland, WA (USA)). May 1986. Contract AC06- 
76FF02170. 12p. (CONF-860605—41). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87007438. 

From 13. international symposium on the effects of radiation 
on materials; Seattle, WA, USA (23 Jun 1986). 

Titanium additions tend to suppress swelling of stainless steel 
alloy AISI 316 in the annealed condition. Evidence is presented to 
show that a similar effect occurs in the cold-worked condition in 
both EBR-II and FFTF. The titanium-modified steels owe their im- 
proved swelling resistance not only to their titanium additions but 
also to small but significant changes in nickel, chromium, silicon 
and phosphorus levels. 


28805 (IC—86/145) SGFM applied to the calculation of 
surface band structure of V. Baquero, R.; Velasco, V.R.; 
Garcia Moliner, F. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jul 1986. 5p. NTIS (US Sales 
Only), PC A02/MF AOI. File Number DE87701955. 

The surface Green function matching (SGFM) method has 
been developed recently to deal with a great variety of problems in 
a unified way. The method was first developed for continuum sys- 
tems. The recent advances for discrete structures can deal with sur- 
faces, interfaces, quantum wells, superlattices, intercalated layered 
compounds, and other systems. Several applications of this formal- 
ism are being carried out. In the present note we will describe how 
the formalism applies to the calculation of the electronic surface 
band structure of vanadium which is a quite interesting transition 
metal with very active magnetic properties at the surface, in par- 
ticular at the (100) surface. It is straightforward, on the basis of the 
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calculation presented here, to obtain the magnetic moment on the 
surface, for example, through the method followed by G. Allan or 
the surface paramagnon density which should be particularly en- 
hanced at this surface as compared to the bulk. 9 references, 1 
figure. 


28806 (IC—86/176) Temperature dependence of residual 
electrical resistivity of Cu-Au in pseudopotential approxima- 
tion. Khwaja, F.A.; Ahmed, I.; Shaukat, A. (International 
Centre for Theoretical Physics, Trieste (Italy)). Aug 1986. 
8p. NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87701971. 

The problem of temperature dependence of residual electri- 
cal resistivity of Cu-Au system is re-examined in the light of static 
distortion and thermal vibration of the lattice along with the short- 
range-order of atoms above critical temperature. The extended ver- 
sion of Ziman’'s formula for resistivity obtained yields a unified ver- 
sion for the calculation of resistivity in pseudopotential approxima- 
tion. The temperature dependence of the quantity Arho/rho in this 
framework for Cu-Au system is found to be in better agreement 
with the experimental data as compared to previous calculation. 17 
references, 1 table. 


28807 (IC—86/178) Electronic structure of disordered 
alloys effect of off-diagonal disorder. Dahmani, L.; Brezini, 
A.; Sebbani, M.; Deppolier, C. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1986. 17p. NTIS 
(US Sales Only), PC A02/MF AOI. File Number 
DE87701973. 

We present a method for calculating the density of electron- 
ic states on a Bethe lattice. We consider here random binary alloys. 
Extensive results are presented and compared with other theories. 
In particular off-diagonal disorder is taken into account. 15 refer- 
ences, 9 figures. 


28808 (INIS-mf—10812) Liquid-solid phase equilibra of 
the (Ni-G-Co-W)-Al-Ta multiconstituant system, type super 
alloys. Bouterfaia, S. (Commissariat aux Energies Nouvelles, 
Algiers (Algeria). Centre d'Etudes Nucleaires et Solaires). 
Jan 1986. 62p. (In French). NTIS (US Sales Only), PC 
A04/MF A0O1. File Number DE87701989. 

The progressive improvement over the past years in me- 
chanical properties and uncreasing work temperatures has been 
achieved to nickel-base superalloys. The importance of its use 
(Aerospace, nuclear industry impose main characteristics: high 
stress and creep resistance; hot corrosion and oxydation resistance 
at high temperature for long times. These properties are obtained 
by increasing the amount of hardening phase together with process- 
ing innovations as single crystal casting. Moreover we intend to 
study the modifications arising from additional elements. The ulti- 
mate aim is to calculate complex superalloys phases diagrams. A 
number of master alloys were melted with intermediate composi- 
tions using high purity charge material (99,95%). Using different 
techniques (D.T.A, T.A.T D), more accurate observations in elec- 
tron microprobe and electron diffraction). The phases have been 
identified within the system, the liquidus diagram is traced, the liq- 
uidus surface of primary solid solution has been represented by a 
second-order polynomial function allows us to calculate point tem- 
perature surface and to trace the isotherms lines of this. The solidi- 
fication sequences with amount of micro-analysis shows that the 
optimisation of additional elements compositions is important in 
order to avoid the fragile phases in superalloys. We notice that, for 
obtaining an alloy succeptible to give a monocristallin solidification, 
the choose of composition is more important. 


28809 (JAERI-M—86-088) Numerical tables of thermo- 
dynamic properties of sodium. Asahi, Y.; Tanaka, Y. (Japan 
Atomic Energy Research Inst., Tokyo). Jun 1986. 50p. (In 
Japanese). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87701859. 

The numerical tables of thermodynamic properties of sodium 
are given as functions of pressure and specific enthalpy. To this 
end, the computer code SODIUM was developed. The numerical 
tables thus obtained can be used for numerical simulation of ther- 
mal-hydraulic processes of sodium. 
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28810 (JINR-R—14-86-41) Inelastic neutron sca’ 
investigation of vibrational spectra of hydrogen in solid titani- 
um-oxygen solution. Belushkin, A.V.; Natkaniec, I.; Moro- 
zov, S.I.; Sumin, V.V. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics). 1986. 8p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87702055. 

The dynamics of the hydrogen and oxygen impurities in tita- 
nium was investigated for different temperatures and concentra- 
tions. It is shown that for oxygen concentration = 12% the hydro- 
gen atoms occupy mainly the octahedral sites in the crystal lattice. 
At the same time, for oxygen concentration of about 4% the hydro- 
gen is distributed among tetrahedral and octahedral sites. The possi- 
bility of existence of hydride phase in the sample is also analyzed. 
The low temperature measurements have shown that a-phase is 
stable upto helium temperatures. For the liquid nitrogen tempera- 
ture the hydrogen is already trapped by the oxygen atoms. The 
trapping effect can be seen as the shift of the band which corre- 
sponds to the neutron scattering on the hydrogen atoms. It is found 
that even for the helium temperature the width of the correspond- 
ing vibrational band is very large (— 25 meV). The possible mecha- 
nisms of hydrogen trapping by impurities in titanium are discussed. 
16 references, 4 figures. 


28811 (LA-UR—87-1455) Radiation effects in rare-earth 
permanent magnets. Cost, J.R.; Brown, R.D.; Giorgi, A.L.; 
Stanley, J.T. (Los Alamos National Lab., NM (USA); Ari- 
zona State Univ., Tempe (USA). Dept. of Chemical and 
Materials Science Engineering). 1987. Contract W-7405- 
ENG-36. 15p. (CONF-870438—6). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009013. 

From Spring meeting of the Materials Research Society; 
Anaheim, CA, USA (21 Apr 1987). 

Nd-Fe-B and Sm-Co permanent magnets have been irradiat- 
ed with fission neutrons and gamma rays. Irradiated samples were 
periodically removed for room temperature measurements of the 
open-circuit remanence. Hysteresis loops were measured before and 
after irradiation. For neutron irradiation, two magnets showed a 
rapid loss of remanence, while a third decayed more slowly. Irra- 
diation in the Omega West Reactor at Los Alamos with fast neu- 
trons caused the fast-decay samples to have an initial loss of rema- 
nence of 1% for irradiation at 350 K to a fluence of 10% n/cm? 
Both SmCos and Sme2Coi7 magnets showed excellent resistance to 
radiation-induced loss of remanence for neutron irradiation to a 
fluence of 2.6 x 107* n/cm?. Results for gamma irradiation are pre- 
sented and discussed in terms of possible mechanisms for radiation- 
induced loss of magnetic properties. 


28812 (LBL—23201) Photoemission, fluorescence, and 
photochemical studies of molecular adsorbates on metal and 
semiconductor surfaces. Parsons, C.A. (California Univ., 
Berkeley (USA)). Mar 1987. Contract AC03-76SF00098. 
213p. NTIS, PC A10/MF A01; 1; GPO Dep. File Number 
DE87009180. 

Three different pathways have been studied for the relax- 
ation of an optically excited adsorbate/surface system. The first of 
these, photoemission, is characterized via the molecular coverage 
dependence, and time response of the total photoyield. The ob- 
served increase in the yield for the initial adsorbed monolayer is at- 
tributed to a lowering of the work function of the Ag(111) surface 
while the monotonic decrease in the photoyield upon further ad- 
sorption is interpreted as attenuation of the metal photoelectrons by 
the multilayers. Evidence of the structural phase transition for pyri- 
dine on Ag(111) is seen in both the coverage dependence and pho- 
toyield thermal desorption spectra. Long (~ 100 ns) photoyield 
decay times are observed for multilayer films. Models which ac- 
count for the effects of trapping and diffusion of electrons in the 
molecular film under the influence of the image potential are dis- 
cussed. Radiative emission as a relaxation mechanism for an excited 
molecule is difficult to observe when adsorbed on a non-insulator 
surface because of damping by efficient energy transfer to the solid. 
The first detection of fluorescence from a molecular monolayer on 
such a surface is reported for the system of tetracene/Si(111). The 
observed changes in the fluorescence spectrum as a function of 
coverage are interpreted in terms of aggregate formation. Photo- 
chemistry is a third path by which an excited adsorbate may relax, 
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although its reactivity is also expected to be severely limited by 
competition with nonradiative energy transfer. Photodecomposition 
for a variety of aromatic molecules adsorbed on roughened Ag sur- 
faces is reported using continuous radiation in the near-uv/visible. 


28813 (N—87-16900) Electrical properties of Al-In-Sn 
alloys directionally solidified in high and low gravitational 
fields. Center director's discretionary fund final report. Cur- 
reri, P.A.; Wu, M.K.; Ashburn, J.R.; Kaukler, W.F. (Na- 
tional Aeronautics and Space Administration, Huntsville, 
AL (USA). George C. Marshall Space Flight Center). Oct 
1986. 2ip. (NASA-TM—86569; NAS—1.15:86569). NTIS, 
PC A02/MF AO0O1. 

The Al-In-Sn alloys were directionally solidified in the 
NASA KC-135 aircraft which flies a series of parabolas to generate 
high (high-g) and low (low-g) gravity forces parallel to the longitu- 
dinal growth axis. Thus, for a given sample, successive sections can 
be identified which were solidified in high-g and low-g. Measure- 
ments of the electronic properties of the samples reveal that: the re- 
sistivity of the low-g sections is larger (about a factor of 10) than 
that of the high-g sections; the low-g sections behave conductively 
like a semi-metal, while the high-g sections are essentially metallic; 
and both high-g and low-g sections are superconducting but the su- 
perconducting transition temperature of the low-g sections is 1 K 
higher than that of the high-g sections. 


28814 (N—87-16901) Effects of gravity level during di- 
rectional solidification on the microstructure of hypermono- 
tectic Al-In-Sn alloys. Curreri, P.A.; Kaukler, W.F. (Nation- 
al Aeronautics and Space Administration, Huntsville, AL 
(USA). George C. Marshall S Flight Center). Nov 
1986. 4lp. (NASA-TM—86573; NAS—1.15:86573).. NTIS, 
PC A03/MF AO1. 

Five hypermonotectic Al-In-Sn compositions were direction- 
ally solidified in a Bridgman-type furnace at normal gravity and 
during aircraft low-gravity maneuvers. The tendency of the Al- 
30In alloy to form an indium-rich band at the start of unidirectional 
growth (SUG) made it difficult to study the integration of Lzinto 
the solidification interface. Hypermonotectic compositions closer to 
monotectic slightly hypermonotectic caused only a partial band on 
Lato form at SUG and allowed the study of such variables as gravi- 
ty, composition, and monotectic dome height on integration of 
excess L into the solid plus Lainterface. It was found that forma- 
tion of aligned composite structures for the Al-In-Sn system is not 
only a function of G and R but also of the degree to which the 
composition varies from monotectic. Most of the aligned fibrous 
structures formed from hypermonotectic Al-In-Sn had spacings that 
were of the order of irregular fibrous structures reported for on 
monotectic Al-In-Sn. The spacings for the large fibers and aligned 
globules found for ground and low-gravity processed Al-In-18-Sn- 
22, respectively, were significantly larger than the others measured 
and were of the order expected for cell spacings under the growth 
conditions utilized. It was found that the integration into the solidi- 
fication front of excess Lain low gravity was a function of the Sn 
composition of the alloy. 


28815 (N—87-16902) Conventionally cast and forged 
copper alloy for high-heat-flux thrust chambers. Kazaroff, J. 
M.; Repas, G. A. (National Aeronautics and Space Admin- 
istration, Cleveland, OH (USA). Lewis Research Center). 
Feb 1987. 12p. (NASA-TP—2694, E—3304, NAS— 
1.60:2694). NTIS, PC A02/MF AO1. 

The combustion chamber liner of the space shuttle main 
engine is made of NARloy-Z, a copper-silver-zirconium alloy. This 
alloy was produced by vacuum melting and vacuum centrifugal 
casting; a production method that is currently now available. Using 
conventional melting, casting, and forging methods, NASA has 
produced an alloy of the same composition called NASA-Z. This 
report compares the composition, microstructure, tensile properties, 
low-cycle fatigue life, and hot-firing life of these two materials. The 
results show that the materials have similar characteristics. 


28816 (N—87-17883) Oxide-dispersion-strengthened tur- 
bine blades, volume 1. Millan, P.P. Jr.; Mays, J.C. (Garrett 
Turbine Engine Co., Phoenix, AZ (USA)). Oct 1986. 186p. 
(NASA-CR—179537-VOL-1; NAS—1.26:179537-VOL-1; 


GARRETT—21-5278-1). NTIS, PC A09/MF A0O1. 
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The objective of Project 4 was to develop a high-tempera- 
ture, uncooled gas turbine blade using MA6000 alloy. The program 
objectives were achieved. Production scale up of the MA6000 alloy 
was achieved with a fair degree of tolerance to nonoptimum proc- 
essing. The blade manufacturing process was also optimized. The 
mechanical, environmental, and physical property evaluations of 
MA6000 were conducted. The ultimate tensile strength, to about 
704 C (130 F), is higher than DS MAR-M 247 but with a corre- 
sponding lower tensile elongation. Also, above 982 C (180 F) 
MA6000 tensile strength does not decrease as rapidly as MAR-M 
247 because the ODS mechanism still remains active. Based on oxi- 
dation resistance and diffusional stability considerations, NiCrAlY 
coatings are recommended. CoCrAly coating should be applied on 
top of a thin NiCrAIY coating. Vibration tests, whirlpit tests, and a 
high-rotor-rig test were conducted to ensure successful completion 
of the engine test of the MA6000 TFE731 high pressure turbine 
blades. The results of these tests were acceptable. In production 
quantities, the cost of the Project 4 MA6000 blade is estimated to 
be about twice that of a cast DS MAR-M 247 blade. 


28817 (N—87-17903) Corrosion protection by vapour de- 
posited and laser fused silica coatings. Ansari, A.A.; Saun- 
ders, S.R.J.; Bennett, M.J.; Tuson, A.T.; Ayres, C.F.; Steen, 
W.M. (National Physical Lab., Teddington (UK)). Aug 
1986. 21p. (NPL—DMA(A)119; ETN—87-98920). Issuing 
Activity. 

Silica coatings were applied to Incoloy 800H samples by 
plasma assisted vapor deposition (PAVD) and laser fusion. The cor- 
rosion resistance of the coatings was assessed in oxidizing, sulfidiz- 
ing, and carburizing environments. Thin (<20 microns) amorphous 
silica layers produced by the PAVD process provide excellent pro- 
tection to attack in all the environments at temperatures up to 900 
C. At higher temperatures however, increasing recrystallization of 
the coating results in failure. Thicker coatings (50 to 200 microns) 
produced by the laser fusion of oxide crystallites are still at an early 
stage of development. Mixed coatings of silica and chromia form as 
a consequence of oxidation processes during coating, and tests give 
encouraging results in sulfidizing and oxidizing environments. 


28818 (NUREG/CR—4711) Low upper-shelf toughness, 
high transition temperature test insert in HSST [Heavy Sec- 
tion Steel Technology] PTSE-2 [Pressurized Thermal Shock 
Experiment-2] vessel and wide plate test specimens: Final 
report. Domian, H.A. (Babcock and Wilcox Co., Alliance, 
OH (USA). Research and Development Div.; Oak Ridge 
National Lab., TN (USA); Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Re- 
search). Feb 1987. Contract AC05-840R21400. 92p. 
(ORNL/Sub—85-34128/1). NTIS, PC A05 - GPO. File 
Number DE87005968. 

A piece of A387, Grade 22 Class 2 (2-1/4 Cr - 1 Mo) steel 
plate specially heat treated to produce low upper-shelf (LUS) 
toughness and high transition temperature was installed in the side 
wall of Heavy Section Steel Technology (HHST) vessel V-8. This 
vessel is to be tested by the Oak Ridge National Laboratory 
(ORNL) in the Pressurized Thermal Shock Experiment-2 (PTSE-2) 
project of the HSST program. Comparable pieces of the plate were 
made into six wide plate specimens and other samples. These sam- 
ples underwent tensile tests, Charpy tests, and J-integral tests. The 
results of these tests are given in this report. 


28819 (PB—87-143988/XAB) Behavior of cerium in 
boundary segregation and temper embrittlement of steels. 
Yuan, Z.; Li, J.; Feng, S. (University of Iron and Steel 
Technology, Beijing (China)). 1986. 9p. NTIS, PC PC E03/ 
MF E01. 


The co-segregation of manganese and phosphorus causes 
temper embrittlement. As the tempering is prolonged, the concen- 
tration of manganese in (Fe,Mn)sC increases. It upsets the equilibri- 
um of co-segregation and, in turn, reduces the degree of co-segre- 
gation of manganese and phosphorus, thus lessening the increase in 
FATT 50%. Cerium reduces the amounts of phosphorus and man- 
ganese segregated to the grain boundaries. As the grain-boundary 
concentration of cerium increases unceasingly, the resistance 








36 MATERIALS 
3601 Metals And Alloys 


against co-segregation increases and the rate of embrittling de- 
creases. 


28820 (RFP—3933) High temperature oxidation of pluto- 
nium-1 wt % gallium in 94.5% nitrogen/5.5% oxygen atmos- 
pheres. Stakebake, J.L.; Lewis, L.A. (Rockwell Internation- 
al Corp., Golden, CO (USA). Rocky Flats Plant). 3 Nov 
1986. Contract AC04-76DP03533. 12p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87005786. 

The oxidation of plutonium-1 wt % gallium in 500 torr of a 
mixture of 94.5% nitrogen/5.5% oxygen has been investigated over 
the temperature range of 150 to 500°C. This atmosphere typifies 
the atmospheres in the Rocky Flats inert glovebox lines. Rates of 
oxidation were nearly identical to the rates measured in an air at- 
mosphere. The mechanism for the oxidation were nearly identical 
to the rates measured in an air atmosphere. The mechanism for the 
oxidation process involved three stages. Stage 1 was the buildup of 
a dense oxide film with a rate of growth determined by the diffu- 
sion of oxygen through the plutonium dioxide layer. Stage 2 in- 
volved a linear rate process equivalent to the rate of diffusion 
through an oxide film with a constant thickness and also equivalent 
to the rate of crack and pore formation in the oxide. Stage 3 was a 
linear interface controlled reaction resulting from the cracking and 
spalling of the oxide layer. 


28821 (RFP—3955) Acquired hydrogen embrittlement 
during tensile loading on the uranium-3/4 weight percent tita- 
nium alloy. Jackson, R.J. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). 24 Nov 1986. Con- 
tract AC04-76DP03533. 20p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE87009467. 

During tensile testing of uranium-3/4 wt % titanium alloy, 
the ductility variation was larger than expected. Relative humidity 
of the test environment proved to be the cause. The tensile ductility 
relation with relative humidity was proportional but not linear. At 
about 50% r.h., there was significant loss in tensile ductility, indi- 
cating a threshold humidity value above which the titanium alloy 


should be restricted from applied or residual stresses causing high 
tensile stresses at a surface. This value is about 35% r.h. for short 
periods of severe uniaxial tensile loading. A mechanism is presented 
explaining the ductility loss during short term, severe tensile load- 
ing in a wet atmosphere. 


28822 (RFP—3964) Recycle of uranium-3/4 weight per- 
cent titanium alloy solid scrap. Jackson, R.J.; DiGiallonardo, 
L. Sr. (Rockwell International Corp., Golden, CO (USA). 
Rocky Flats Plant). 28 Nov 1986. Contract AC04- 
76DP03533. 14p. NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE87009468. 

Solid uranium-3/4 wt % titanium scrap can be recycled by 
vacuum industion melting without appreciable degradation of prod- 
uct purity or properties. This can be accomplished by minimal 
cleaning of the massive solid scrap. Drossing and outgassing of sur- 
face and internal contaminants are important mechanisms for main- 
taining purity of the recycled scrap. The requirements for success- 
ful recycle of uranium-3/4 wt % titanium alloy scrap are outlined 
and discussed. This report contrasts purity levels of virgin melts 
with recycle melts to show the effectiveness of the uranium-3/4 wt 
% titanium scrap recycle program. The report also discusses the re- 
cycle of machine turnings by vacuum induction melting. 


28823 (RFP—4001) Deep drawing of uranium metal. 
Jackson, R.J.; Lundberg, M.R. (Rockwell International 
Corp., Golden, CO (USA). Rocky Flats Plant). 19 Jan 1987. 
Contract AC04-76DP03533. 15p. NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE87009469. 

A procedure was developed to fabricate uranium forming 
blanks with high “draw-ability” so that cup shapes could be easily 
and uniformly deep drawn. The overall procedure involved a post- 
treatment to develop optimum mechanical and structural properties 
in the deep-drawn cups. The fabrication sequence is casting high- 
purity logs, pucking cast logs, cross-rolling pucks to forming 
blanks, annealing and outgassing forming blanks, cold deep drawing 
to hemispherical shapes, and stress relieving, outgassing, and an- 
nealing deep-drawn parts to restore ductility and impart dimension- 
al stability. The fabrication development and the resulting fabrica- 
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tion procedure are discussed in detail. The mechanical properties 
and microstructural properties are discussed. 


28824 (SAND—86-2683) Data acquisition for the high- 
temperature creep laboratory. Vigil, F.J. (Sandia National 
Labs., Albuquerque, NM (USA)). Mar 1987. 42p. NTIS, PC 
A03/MF AO1. File Number DE87008889. 

Data collection for the SNL High-Temperature Creep Labo- 
ratory is accomplished by using only one program, CREEP. This 
program, written in BASIC, runs on an HP85B Computer that is 
HPIB-interfaced with an HP3497A data acquisition and control 
unit. The program is designed to access data and to perform several 
necessary functions related to long-term data acquisition. Some of 
these functions derive directly from BASIC commands; others are 
routines that allow the user to access test information while a test is 
being run. Two versions of CREEP are available. The first version 
allows for trimming of data files for archiving. The second version 
is a simple modification of the original version in which the GET 
command is used to overlay lines of code. This version permits the 
user to transfer data files serially to another main-frame computer 
for more complex data analysis. 


28825 (SAND—87-1112C) Grain boundary superconduc- 
tivity in the YBaCuO system. Ginley, D.S.; Venturini, E.L.; 
Seager, C.H.; Schubert, W.K.; Baughman, R.J.; Kwak, J.F.; 
Schirber, J.E.; Morosin, B. (Sandia National Labs., Albu- 
querque, NM (USA)). 1987. Contract AC04-76DP00789. 5p. 
(CONF-870438—5). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE87008928. 

From Spring meeting of the Materials Research Society; 
Anaheim, CA, USA (21 7 1987). 

It is demonstrated for a wide variety of compositions in the 
YBaCuO system that the efficient synthesis of the high temperature 
superconductor requires the formation of a liquid, barium-rich 
phase forming above 1000°C. This superconducting phase coats the 
insulating grains in complete magnetic flux exclusion in bulk materi- 
als. 


28826 (UCRL—93032) Laser welding of a beryllium/tan- 
talum collimator. Lingenfelter, A.C.; Anglin, C.D. (Law- 
rence Livermore National Lab., CA (USA)). 1985. Contract 
W-7405-ENG-48. 10p. (CONF-8504128—4). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87008144. 

From IMOG joining subgroup meeting; Los Alamos, NM, 
USA (2 Apr 1985). 

This report describes the methods utilized in the fabrication 
of a collimator from 0.001 inch thick beryllium and tantalum foil. 
The laser welding process proved to be an acceptable method for 
joining the beryllium in a standing edge joint configuration. 


28827 (Y—2379) Liquid uranium reaction with coated 
graphite crucibles. Reiner, R.H. (Oak Ridge Y-12 Plant, TN 
(USA)). 30 Jan 1987. Contract AC05-840S21400. 15p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87009251. 

Carbon contamination in uranium from yttria-coated graph- 
ite crucibles containing uncoated defects has been measured at typi- 
cal foundry melting conditions as a function of defect area. The re- 
action of liquid uranium with graphite at crucible coating defects is 
proportional to the defect surface area and is ~270 times greater 
than the reaction at a coated region of equivalent area. Uranium 
carbon contamination is much more sensitive to coating defects 
than to furnace pressure, coating-graphite reaction, or binder out- 
gassing. Although the typical contribution of coating defects is 
small, perturbations in production crucible loading or coating pro- 
cedures could increase the defect area to produce uranium alloy 
castings with high carbon content. 


28828 Heat capacity of liquid equiatomic potassium— 
lead alloy: Anomalous temperature dependence. Johnson, 
G.K.; Saboungi, M. (Argonne National Laboratory, Chemi- 
cal Technology Division, Materials Science Program, Ar- 

gonne, Illinois 60439-4837). Journal of Chemical Physics; 86: 
No. 11, 6376-6380(1 Jun 1987). Contract W-31-109-ENG-38. 
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The temperature dependence of the enthalpy function for 
the equiatomic K/sub 0.5/Pb/sub 0.5/ alloy has been determined 
using high-temperature drop calorimetry over the temperature 
range 751—1124 K. Unusually large values for the heat capacity of 
the liquid equiatomic alloy have been derived in the vicinity of the 
melting point, which was determined as T/sub m/ = 862 +- 2 K; 
also, the temperature coefficient of the heat capacity was found to 
be anomalously large and negative. Such behavior is consistent 
with the previously reported compositional dependence of the heat 
capacity in liquid K—Pb alloys deduced from electromotive force 
measurements. At relatively high temperatures, the heat capacity 
drops to values typical of metallic solutions. Possible interpretations 
of this striking behavior include an order—disorder transition in the 
liquid and/or the formation of lead clusters, such as Pb/sup m/~/ 
sub m/. 


28829 Structure of icosahedral Al-Cu-Li. Ma, Y.; Stern, 
E.A.; Gayle, F.W. (Physics Department, FM-15, University 
of Washington, Seattle, Washington 981 95). Physical Review 
Letters; 58: No. 19, 1956-1959(11 May 1987). 

It is found by x-ray-absorption fine-structure measurements 
that the Cu sites in the stable icosahedral phase (T2 phase) and the 
R phase of Al-Cu-Li alloys are nearly identical. We infer that the 
structural unit in the T2 phase is a truncated icosahedron composed 
of 105 atoms. We speculate that the T2 phase and icosahedral Al- 
Mn-Si have the same structure except for a different structural unit. 
This is supported by recent x-ray diffraction measurements of both 
diffraction-peak positions and widths of the T2 phase. 


28830 In situ measurement of strain during electrodeposi- 
tion. Butler, M.A.; Ginley, D.S. (Sandia National Labs., Al- 
buquerque, NM). Journa of the Electrochemical Society; "134: 
No. 2, 510-511(Feb 1987). Contract AC04-76DP00789. 

One of the most important factors which influence the be- 
haviour of electrodeposited films is the strain induced by the elec- 
trodeposition process. In this communication the authors report a 
new optical fiber interferometer-based technique for the in situ 
measurement of strain during electrodeposition. The measurement 
system is shown. 


28831 Corrosion behavior of ion beam mixed amorphous 
NiNb coating. Bhattacharya, R.S.; Raffoul, C.N.; Rai, A.K. 


(Universal Energy Systems, Inc., Dayton, OH). Journal of 
the Electrochemical Society; 134: No. 2, 400-403(Feb 1987). 

The above study has demonstrated the relative passivity and 
pitting resistance of amorphous NiNb films as well as of pure Ni 
and pure Nb, in 1N HNO/sub 3/ and 0.1N NaCl solutions. In 1N 
HNO/sub 3/, Ni, Nb, and NiNb show passivity with breakdown 
only at high anodic potentials. The amorphous films have more 
noble open-circuit potentials and higher resistance to corrosion. In 
0.1N NaCl, Ni shows anodic dissolution with formation of large 
pits. The amorphous films exhibit excellent corrosion resistance and 
strong passivity, with breakdown occurring only at high anodic po- 
tentials. Their corrosion potential was also higher than those of 
both Ni and Nb. 


28832 Evidence of chemical passivity in amorphous Ni- 
20P alloy. Diegle, R.B.; Clayton, C.R.; Lu, Y.; Sorensen, 
N.R. (Sandia National Labs., Albuquerque, NM). Journal of 
the Electrochemical Society; 134: No. 1, 138-139(Jan 1987). 

The authors observed that amorphous Ni-20P (atom percent) 
exhibits chemical passivity in 0.2N HCl. No distinct mechanical 
barrier to diffusion, such as an oxide film, is present. One character- 
istic of this chemical passivation process is that the absence of a 
barrier film would be expected to exclude the possibility of pitting, 
which occurs due to localized breakdown of passive films. The 
electrochemical studies revealed breakdown of the passive state 
(transpassivity) at approximately 0.2V, but with no accompanying 
pitting. Ni-20P amorphous alloy polarized in 0.2N HCl passivates at 
potentials between about -0.3 and 0.2V (SCE), beyond which tran- 
spassive dissolution occurs. In contrast, pure Ni does not show 
stable passivity and pits at potentials above the E/sub oc/ of -0.55V 
(SCE). The passive behavior if Ni-20P was verified in potentio- 
static experiments, which showed continuous decay of current for 
times beyond 10/sup 4/s and to current densities below 10/sup -6/ 
A/cm/sup 2/; at transpassive potentials, it dissolved at a nearly 
constant current density. 
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28833 Theoretical distribution functions for the break- 
down of passive films. Urquidi-Macdonald, M.; Mc Donald, 
D.D. (SRI International, Menlo Park, CA). Journal of the 
Electrochemical Society; 134: No. 1, 41-45(Jan 1987). 

Theoretical distribution functions for the critical voltage (V/ 
sub c/) and induction time (t/sub ind/) for the breakdown of pas- 
sive films in aqueous systems containing aggressive anions are de- 
rived. The variations of these distributions with the parameter a(de- 
pendence of the film/solution interfacial potential on applied volt- 
age), halide activity and pH are explored by numerical analysis. 
The theoretical distribution functions are found to closely mimic 
the experimentally determined distributions in V/sub c/ and t/sub 
ind/ for the breakdown of passive films of Fe-17 Cr in 3.5% NaCl 
solution of 30°C, as reported by Shibata. The findings support the 
hypothesis that cation vacancy diffusivity is an important property 
in determining the susceptibility of passive films to breakdown 
under anodic polarization conditions. 


28834 Finite-element fracture analysis on a microcomput- 
er. Bryson, J.W.; Bass, B.R. (Oak Ridge National Lab., Oak 
Ridge, TN). pp 7-12 of Engineering applications of micro- 
computers. Jones, R.F.; Ahluwalia, K.S.; Rosenberg, R.S. 
New York, NY; American Society of Mechanical Engineers 
(1986). (CONF-860722—). Contract AC05-840R21400. 

From ASME pressure vessel and piping conference and ex- 
hibit; Chicago, IL, USA (20 Jul 1986). 

The ORVIRT.PC microcomputer program allows finite-ele- 
ment fracture analysis on either an IBM PC/AT or PC/XT. When 
used together with its companion automatic mesh generation pro- 
gram, ORMGEN.PC, a complete fracture analysis consisting of 
mesh generation, stress analysis, and fracture analysis can typically 
be performed in 30 to 45 min. ORVIRT.PC is a stand-alone finite- 
element program with the capability to carry out two-dimensional 
(2-D) linear thermoelastic stress and fracture-mechanics analyses. It 
utilizes a virtual crack extension technique that has been modified 
to include thermal strains. Although this approach reduces identi- 
cally to the J-integral for 2-D problems, it offers an advantage in 
application and programming effort over the latter when thermal 
loadings are considered. 


28835 Electronic structure of rare earth metals and inter- 
metallics. Harmon, B.N. (Ames Lab.-USDOE, and Dept. of 
Physics, Iowa State Univ., Ames, IA 50011). pp 281-288 of 
New frontiers in rare earth science and applications. 
Guan X.; Jimei, X. Orlando, FL; Academic Press Inc. 
(1985). (CONF-8509133—). Contract W-7405-ENG-82. 

From International conference on rare earth-development 
and applications; Beijing, China (10 Sep 1985). 

A review is given of recent progress in electronic structure 
determinations and in the development of new techniques for stud- 
ies of electron-lattice coupling and magnetism. Topics considered in 
this paper include electronic structure, intermetallic compounds, 
coupling, crystal lattices, magnetic properties, rare earths, electrons, 
and magnetism. 
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REFER ALSO TO CITATION(S) 28766, 28767, 28834, 29045, 29046, 29047, 
29048, 29049, 29049, 29050, 29051 


28836 (AD-A—176396/0/XAB) Complex dielectric con- 
stants for selected near- -wave materials at 245 
GHz. Dutta, J.M.; Jones, C.R.; Dave, H. (North Carolina 
Central Univ., Durham (USA)). Sep 1986. 6p. NTIS, PC 
A02/MF AO1. 

Pub. in IEEE Transactions on Microwave Theory and 
Techniques, Vol. MTT-34, No. 9, 932-936(Sep 1986). 

A double-beam instrument developed in this laboratory was 
used to measure the complex dielectric constant of selected materi- 
als at 245 GHz. Results are reported for crystalline quartz, fused 
silica (Spectrosil WF and Dynasil 4000), beryllia (iso-pressed), 
boron nitride (hot-pressed), and a nickel ferrite (Trans-Tech 2-111). 
Results are compared with the data obtained by other researchers. 





28837 (MLM—3431(OP)) Bonding and fracture of titani- 
um-containing braze alloys to alumina. Cassidy, R.T.; Pence, 
R.E.; Moddeman, W.E.; Buonaquisti, A.D. (Monsanto Re- 
search Corp., Miamisburg, OH (USA). Mound; JEOL, 
USA, Inc., Peabody, MA). 1987. Contract. AC04- 
76DP00053. 39p. (CONF-870422—1). NTIS, PC A03. File 
Number DE87009195. 

From 89. annual meeting of the American Ceramic Society; 
Pittsburgh, PA, USA (26 Apr 1987). 

Titanium-containing braze alloys were used to join both 94 
and 99+% AlOs; compositions. Resulting tensile strengths of 11 to 
16 KSI compared favorably with conventional Mo-Mn metallizing. 
Extensive optical, scanning, WDX, and Auger analyses reveal the 
migration of titanium to the ceramic surface during brazing where 
it reacts with the copper of the braze alloy and forms an intermetal- 
lic of the approximate composition Cu/sub x/Ti (1.2 < x < 1.6). 
The presence of oxidized titanium, probably TiO, was also detect- 
ed near the interface. Examination of fractured samples indicates 
that fracture is occurring in the CaO.SiO2 glassy phase of the ce- 
ramic very near the braze layer. 


28838 (ORNL—6350) Ultrasonic techniques for the eval- 
uation of ceramic joints. Simpson, W.A. Jr.; McClung, R.W. 
(Oak Ridge National Lab., TN (USA)). Apr 1987. Contract 
AC05-840R21400. 56p. NTIS, PC A04/MF A011; 1; GPO 
Dep. File Number DE87009104. 

The increasing use of structural ceramics in high-tempera- 
ture applications has led to the need for nondestructive evaluation 
techniques to ensure the integrity of the ceramic materials and the 
quality of joints consisting of ceramics bonded to ceramics or to 
metals. We describe the development of ultrasonic techniques for 
the characterization of ceramic materials and for the detection of 
flaws in these materials and at ceramic joints. This work has led to 
the ability to determine which face of a 60-ym-thick layer of braze 
filler material is unbonded, thus providing information about the in- 
tegrity of the ceramic-filler metal bond. We also describe the devel- 
opment of a rapid technique using Lamb waves to probe the bond 
between alumina coupons in flexure-strength specimens, whose ge- 
ometry makes conventional ultrasonic evaluation of the bond diffi- 
cult. 


26839 (ORNL/TM—10285) Controlled nucleation and 
growth studies in metal oxide and alkoxide systems by dy- 
namic laser-light-scattering methods. Byers, C.H.; Brunson, 
R.R.; Harris, M.T.; Williams, D.F. (Oak Ridge National 
Lab., TN (USA)). Apr 1987. Contract AC05-840R21400. 
49p. NTIS, PC A03/MF A01; GPO Dep. File Number 
DE87009103. 

A method for studying the dynamics of crystallization by 
using an in situ crystallizer in a dynamic laser-light-scattering 
system has been developed. Results for growing systems in the size 
range of 0.005 to 1 ym may be monitored nondestructively using 
this method. In a series of tests, homogeneous precipitation tech- 
niques provide reproducible, controlled nucleation and growth of 
oxides such as hematite and silica. The effects of driving force and 
homogeneous and heterogeneous seeding were compared with a 
theoretical treatment of crystal formation and growth. The hydrol- 
ysis of tetraethoxysilicate (TEOS) in ethanol, n-butanol, and tert- 
butyl alcohol was investigated as a function of initial water and am- 
monia contents. Ethanol concentration, particle size, and number 
concentration were studied as a function of time. Preliminary re- 
sults indicate that in the presence of excess water the growth rate 


of silica particles has a first-order dependence on TEOS concentra- 
tion. 


28840 (SAND—86-1361C) Small-angle scattering from 
disordered systems. Schaefer, D.W. (Sandia National Labs., 


Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 13p. (CONF-861274—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87008656. 

From Symposium on scattering from block copolymers and 
model systems; Boston, MA, USA (1 Dec 1986). 

A general discussion of scattering from disordered materials 
is presented. The parameters which characterize structure are illus- 
trated in real-space and are also identified in the reciprocal-space 
profile measured in a scattering experiment. Scattering from fractal 
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objects is described in detail. To illustrate the interpretation of scat- 
tering data, the growth and structure of fumed silica is discussed. 
The flame growth of silica is explained in terms of monomer-cluster 
ballistic polymerization in the early stages and diffusion-limited aer- 
osol aggregation in the latter stages. 


28841 (SAND—87-1116C) Thin superconducting shells in 
single phase YBa2CusO;. Venturini, E.L.; Ginley, D.S.; 
Kwak, J.F.; Baughman, R.J.; Schirber, J. E.; Morosin, B. 
(Sandia National Labs., Albuquerque, NM (USA)). 1987. 
Contract AC04-76DP00789. 6p. (CONF-870438—10). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87009049. 

From Spring meeting of the Materials Research Society; 
Anaheim, CA, USA (21 Apr 1987). 

The magnetization in single phase YBazCusO; shows a 5: 1 
ratio between flux exclusion (diamagnetic shielding) and flux expul- 
sion (Meissner effect). These results plus other complementary data 
suggest that the superconductivity is confined to thin shells sur- 
rounding normal metallic grains. 


28842 (N—87-17943, pp vp) Microwave surface resist- 
ance of reactively sputtered NbN thin films, Bautista, J.J.; 
Strayer, D.M. Feb 1987. Translation source information not 
available . NTIS, PC Al1/MF AOI. 

In Telecommunications and Data Acquisition Report. 

The surface resistance of niobium nitride (NbN) thin films 
was measured at 7.78 and 10.14 GHz in the temperature range of 
1.5 to 4.2 K. The films were reactively sputtered on sapphire sub- 
strates to a thickness of approximately 1 micron. The surface resist- 
ance was determined by measuring the quality factor (Q) of the TE 
sub 011 mode of a lead-plated copper cavity where the NbN served 
as one end-cap of the cavity. 


28843 Angular dependence of multilayer-reflector damage 
thresholds. Newnam, B.E.; Foltyn, S.R.; Gill, D.H.; Jolin, 
L.J. (Los Alamos National Lab., Chemistry Div., Los 
Alamos, NM 87545). pp 342-351 of Laser induced damage 
in optical materials: 1984. Bennett, H.E.; Guenther, A.H.; 
Milam, D.; Newnam, B.E. Gaithersburg, MD; National 
Bureau of Standards (1984). (CONF-8410186—). 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

The damage resistance of HfO/sub 2/SiO/sub 2/ multilayer 
dielectric reflectors was measured as a function of angle of inci- 
dence with 351-nm XeF-laser irradiation. The laser produced nomi- 
nal 10-ns pulses at a repetition rate of 35 pps. A series of reflectors 
designed for 0°, 30°, 45°, 60°, 75°, and 85° was tested with an S- 
plane polarized beam. To account for variations in the separate 
coating depositions, some of the coating designs were tested at two 
angles of incidence. At large angles of incidence, the authors did 
not observe the anticipated large increases in damage threshold pre- 
dicted theoretically on the basis of spatial dilution (1/cos@) of the 
intensity at the reflector surface and standing-wave electric fields. 


28844 Effect of overcoats on 355-nm reflectors. Carnig- 
lia, C.K.; Tuttle Hart, T.; Staggs, M.C. (Optical Coating 
Lab., Inc., 2789 Northpoint Parkway, Santa Rosa, CA 
95407-7397). pp 285-290 of Laser induced damage in optical 
materials: 1984. Bennett, H.E.; Guenther, A.H.; Milam, D.; 
Newaam, B.E. Gaithersburg, MD; National Bureau of 
Standards (1984). (CONF-8410186—). 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

Previous experiments have demonstrated that halfwave over- 
coats of a low-index coating material are effective in increasing the 
damage thresholds of dielectric high reflector coatings (HR’s) at 
the wavelengths of 1064 nm and 248 nm. This overcoat layer led to 
a 50% increase in damage threshold at 1064 nm and to a 100% in- 
crease in threshold at 248 nm. This paper presents new results on 
the effect of halfwave overcoats at an intermediate wavelength: 355 
nm. Results reported at last year’s Boulder Damage Symposium in- 
dicated that halfwave silica overcoats were detrimental to the 
damage threshold of HR's at 355 nm. New results confirm that 
silica overcoats decrease thresholds and also show that magnesium 
fluoride overcoats do not improve the thresholds at 355 nm. A 
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series of eight reflectors without overcoats had an average thresh- 
old of 2.4 J/sq. cm. 


28845 Variation of transmittance spectra of porous antir- 
eflection coatings with index profile. Milam, D.; Peterson, 
& S50; on 217232 of Leer National Lab., nyt inmew te CA 

5 pp 217-232 o Laser induced damage in opti ma- 
terials: 1984. Bennett, H.E.; Guenther, A.H.; Milam, D.; 
Newnam, B.E. Gaithersburg, MD; National Bureau of 
ae (1984). (CONF-8410186—). Contract W-7405- 


From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

Transmittance spectra were calculated for single-layer coat- 
ings with the homogeneous refractive index, index profiles that in- 
crease monotonically with distance into the coating, and index pro- 
files that rise in discrete steps. The calculations predict that large 
transmittance at tuned wavelengths can be obtained using any of 
these coating designs and known, porous silica coating materials. 
The spectral bandwidth of transmittance maxima increases when 
the index profile is altered from homogeneous to any profile whose 
index increases monotonically with thickness in the coating. Band- 
width is greatest for the linear-ramp coating whose index rises lin- 
early from that of air to that of the substrate. 


28846 Pulse duration dependence of 1064-nm laser 
damage thresholds of porous silica antireflection coatings on 
fused silica substrates. Milam, D.; Thomas, I.M.; Weinzap- 
fel, C.; Wilder, J.G. (Lawrence Livermore National Lab., 
Livermore, CA 94550). pp 211-216 of Laser induced 
ome in optical materials: 1984. Bennett, H.E.; Guenther, 

A.H.; Milam, D.; Newnam, B.E. Gaithersburg, MD; Na- 
tional Bureau of Standards (1984). (CONF-8410186—). Con- 
tract W-7405-ENG-48. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

The authors used 1064-nm pulses with durations of 1, 5, 9 ns 
to measure laser-damage thresholds of 10 porous silica antireflec- 
tion coatings deposited from both methanol and ethanol solutions 
containing silica particles with diameters of 10-20 nm. The median 
thresholds measured at the three pulse durations, 10.8 J/cm/sup 2/, 
26.5 J/cm/sup 2/, and 38 J/cm/sup 2/, scaled as pulse duration to 
the 0.56 power. 


28847 High damage threshold porous silica antireflective 
coating. Thomas, I.M.; Wilder, J.G.; Lowdermilk, W.H.; 
Staggs, M.C. (Lawrence Livermore National Lab., Liver- 
more, CA). pp 205-210 of Laser induced damage in —_— 
materials: 1984. Bennett, H.E.; Guenther, A.H.; Milam, D. 

Newnam, B.E. Gaithersburg, MD; National Bureau of 
aes (1984). (CONF-8410186—). Contract W-7405- 


From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

A quarterwave-thick, narrow-bandwidth, antireflective coat- 
ing for fused silica optical components and KDP crystals has been 
developed. The coating consists of porous silica prepared from a 
silica sol in ethanol. It is applied by dip or spin from a solution at 
room temperaiure and requires no further treatment. The damage 
threshold levels are about equal to the surface damage thresholds of 
the uncoated substrates. 


28848 High-precision damage-resistant multiple-pass ul- 
traviolet reflectometer. Jolin, L.J.; Foltyn, S.R. (Univ. of 
California, Los Alamos National ’Lab., Los Alamos, NM 
87545). pp 85-92 of Laser induced damage i in optical materi- 
als: 19 Bennett, H.E.; Guenther, A.H.; Milam, D.; 
Newnam, B.E. Gaithersburg, MD; National Bureau of 
Standards (1984). (CONF-8410186—). 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

A multiple-pass cell was reported in 1942. Since then, it has 
been adapted for use as a high-precision reflectometer. The multi- 
ple-pass reflectometer has been studied and reported. In this paper, 
a reflectometer which is similar is described. It utilizes a pv laser 
operating at A = 351 nm as the source and the White-cell mirrors 

igh-reflection dielectric coatings designed for that wavelength. 
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Because of the low-loss reflectors used in the cell, a high number of 
traversals, reflections, can be achieved; R 2 239. The use of dielec- 
tric mirrors also improves the damage resistance of the apparatus 
which is important when a pv laser beam is used. The results of 
reflectance measurements performed on several ultraviolet high re- 
flectors are also reported. These include conventional dielectric 
coatings as well as a hybrid coating consisting of Al/sub 2/O/sub 
3/, HfO/sub 2/, and SiO/sub 2/ layers. 
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REFER ALSO TO CITATION(S) 28405, 28481, 28499, 28499, 28690, 28834, 
28835, 28836, 28848, 28916, 28916, 28917, 29026, 29037, 29743 


28849 (AD-A—176335/8/XAB) Defect and damage char- 
acterization in composite materials. Daniel, I.M.; Wooh, 
S.C.; Lee, J.W. (Northwestern Univ., Evanston, IL (USA). 
Dept. of Civil Engineering). Aug 1986. 10p. (NU-MML- 
TR—87-1). NTIS, PC A02/MF AO1. 

Defects may be introduced in composites during processing 
and fabrication. They include contaminants, porosity, inclusions, de- 
laminations, and nonuniform fiber and matrix distributions. Damage 
induced in service under loading and environmental variations in- 
cludes matrix cracking, delamination, fiber breakage, and dispersed 
defects, such as matrix ageing and degradation. A variety of nonde- 
structive evaluation methods have been used for composites, but 
the most-effective and practical ones are ultrasonic and radiograph- 
ic methods. These methods can be supplemented by others, such as 
acoustic emission, interferometric, and wave-propagation tech- 
niques. The sensitivity and effectiveness of such NDE methods are 
discussed in connection with three applications: thick composites, 
metal-matrix composites, and fatigue damage. 


28850 (AD-A—176799/5/XAB) Synthetic metals from in- 
tercalated graphite. Semi-Annual report No. 4, 1 April-30 
September 1986. Dresselhaus, M.S.; Dresselhaus, G. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Center for Mate- 
rials Science and Engineering). 17 Oct 1986. 17p. NTIS, PC 
A02/MF AO1. 

The fourth semi-annual report on Synthetic Metals from In- 
tercalated Graphite gives recent advances in magnetic materials 
formed from graphite compounds. The materials show clear evi- 
dence of two-dimensional magnetic phases. The magnetoresistance 
shows an anomaly at the magnetic phase transition. A new ternary 
compound formed from cesium-bismuth alloys is also reported and 
magnetoresistance measurements are reported. 


28851 (AD-A—176826/6/XAB) Laser evaporation stud- 
ies. Annual report No. 2, 1 September 1985-30 August 1986. 
Sankur, H. (Rockwell International Corp., Thousand Oaks, 
CA (USA). Science Center). Oct 1986. 32p. (SC— 
5411.AR). NTIS, PC A03/MF AOl1. 

The used of a pulsed laser to evaporate dielectric materials 
for optical thin-film deposition was investigated. The electrical 
properties of the laser-induced plasma in the evaporant plume were 
studied. High flux (20A/sq cm) of high-velocity (1 to 10 million) 
cm/s) ionic species were observed in the TEA-CO: laser evapora- 
tion of many refractory oxides, chalcogenides, and fluorides. Thin 
films of ZrO. were deposited out of a plasma described above. 
These films were dense, oriented polycrystalline and had bulk re- 
fractive index values (2,15), low absorption (K about 0.001) and 
low particulate density for a range of laser fluence values. In the 
next and final phase of this project, thin-film studies will be ex- 
tended to a wider array of materials, with emphasis on obtaining 
high-quality films with low particulate densities. 


28852 (AD-A—176895/1/XAB) Effects of argon-ion 
bombardment on the basal-plane surface of MoS:. Technical 
report. Lince, J.R.; Carre, D.J.; Fleischauer, P.D. (Aero- 
space Corp., El Segundo, CA (USA). Chemistry and Phys- 
ics Lab.). 20 Jan 1987. 26p. (TR—0086(6945-03)-3). NTIS, 
PC A03/MF AO1. 

The surface composition and structure of the basal-plane sur- 
face of molybdenum disulfide was modified by 10-keV argon-ion 
bombardment and then studied with x-ray photoelectron spectros- 
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copy. The rigid shift of both sulfur and molybdenum core levels is 
demonstrated to result from the formation of a small amount of mo- 
lybdenum islands on the surface, although there is no a priori evi- 
dence for changes in oxidation state at the surface after bombard- 
ment. This conclusion is suggested by recent data on the deposition 
of metals on the MoS, basal plane that indicate a strong correlation 
between the Mo or sulfur binding energy and the electronegativity 
of the metal. Results are compared with those of previous studies 
and are explained in terms of recent theories on the effects of sur- 
face ion bombardment that suggest that chemical/thermal effects 
dominate over substrate mass effects for higher projectile-ion mass 
and energy. 


28853 (AD-A—177010/6/XAB) Synthetic metals from in- 
tercalated graphite. Annual report, 1 April-30 September 
1985. Dresselhaus, M.S.; Dresselhaus, G. (Massachusetts 
Inst. of Tech., Cambridge (USA). Center for Materials Sci- 
ence and Engineering). 30 Sep 1985. 18p. NTIS, PC A02/ 
MF AOl. 

During the six month period April 1, 1985-September 30, 
1985, efforts on the Program Synthetic Metals from Intercalated 
Graphite were largely focused on studies of magnetic graphite in- 
tercalation compounds(GIC). Experimental studies on the acceptor 
compounds were directed toward elucidation of the magnetic field- 
induced phase changes at low fields (less than 500 Oe) of a proto- 
type compound, stage 1 cobalt dichloride-graphite intercalation 
compounds. Theoretical modeling identified the anomalies in the 
observed magnetic susceptibility with specific magnetic phase tran- 
sitions, thereby determining the magnitudes of the in-plane symme- 
try-breaking field and the interplanar magnetic coupling for this 
model system for 2D-XY magnetic behavior. Theoretical models 
for finite size effects and competing symmetry-breaking fields were 
developed to interpret magnetic susceptibility measurements. Stud- 
ies of magnetic field-induced phase transitions at high magnetic 
fields were explored in the model donor compound EuC, to gain 
insight into magnetic interactions between the graphite pi electrons 
and intercalant f-electrons. High-resolution transmission-electron 
microscopy studies focused on a detailed understanding of the 
novel electron-beam-induced phase change in PbCls-GICS, a com- 
puter simulation of its lattice images in the to identify the molecular 
arrangement in the lattice and finally on a detailed study of the in- 
plane and c-axis structure of the ternary potassium hydrides-GICs. 
Studies of the electronic structure were directed toward under- 
standing charge-transfer processes in ternary donor GICs and ac- 
ceptor GICs. 


28854 (AD-A—177072/6/XAB) Deep levels in ion-im- 
planted GaAs (gallium arsenide). Final report, 1 June-1 Octo- 
ber 1985. Dietrich, H.B.; Magno, R. (Naval Research Lab., 
oe DC (USA)). 23 Jan 1986. 24p. NTIS, PC A02/ 

In summary, DLTS measurements have not found any ma- 
jority-carrier traps with a concentration greater than 1 x 10'8/cm® 
after annealing an implanted sample at 850 C. The implanted and 
annealed samples were found to have the same minority-carrier trap 
spectra as the capped and annealed control samples. The capping 
and annealing results point out the need to investigate other meth- 
ods such as rapid thermal annealing and capless annealing in order 
to prevent surface damage on annealing. 


26855 (AD-A—177214/4/XAB) Synthetic metals from in- 
tercalated graphite. Semi-annual report No. 3, 1 October 
1985-31 March 1986. Dresselhaus, M.S.; Dresselhaus, G. 
(Massachusetts Inst. of Tech., Cambridge (USA). Center for 
Materials Science and Engineering). 9 Apr 1986. 12p. NTIS, 
PC A02/MF AO1. 

During the six month period October 1, 1985--March 31, 
1986, efforts on the Program Synthetic Metals from Intercalated 
Graphite were largely focused on studies of magnetic graphite in- 

ion compounds. Magnetoresistance measurements of the 
magnetic field-induced phase transitions at high magnetic fields in 
the model donor compound europium intercalation compound were 
interpreted using a Monte Carlo simulation to gain insight into 

ic interactions between the graphite pi electrons and the in- 


magnetic 
tercalant f-electrons. 


28856 (DOE/ER/13181—1) The hydrophobic character 
of nonsulfide mineral surfaces as influenced by double-bond 
reaction of adsorbed unsaturated collector species: Progress 
report for first year. Miller J.D. (Utah Univ., Salt Lake City 
(USA). Dept. of Metallurgy). Dec 1986. Contract FG02- 
84ER13181. 7p. NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE87005993. 

During the first year, significant progress has been made in 
the measurement of heats of reaction of oleate in the fluorite 
system, fluoride activation of collophanite, and in-situ FTIR spec- 
troscopy. 


28857 (DOE/ER/45053—1/Final) Cation dopant effects 
on the lattice thermal expansion of Cordierite: Final report. 
(Denver Univ., CO (USA)). 30 Dec 1986. Contract FG02- 
84ER45053. 5p. NTIS, PC A02/MF AO1; 1; GPO Dep. File. 
Number DE87004647. 

The mechanism of thermal expansion in hexagonal Cordier- 
ite (space group P6/mcc) can be explained in terms of the distor- 
tion of the 3 basic polyhedra comprising the structure. Effects of 
cation dopants were studied. 


28858 (DOE/ER/45204—T1) New low temperature (hy- 
droxylated) materials: A progress report. Roy, R. (Pennsyl- 
vania State Univ., University Park (USA). Materials Re- 
search Lab.). Dec 1986. Contract FG02-85ER45204. 13p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87008530. 

Hydroxylated and hydrated phases are more stable than 
most anhydrous ceramic phases at temperatures below 250°C in the 
presence of water. In fact, high-temperature phases such as glass 
react to form hydroxylated or hydrated phases at low temperatures 
in the presence of water. While there is a great deal of research on 
the synthesis of high-temperature glasses and ceramics, there is but 
little research on the low-temperature hydroxylated and hydrated 
materials. Thus, the main objective of this research is to synthesize 
and characterize new low-temperature hydroxylated or hydrated 
materials preferably by topotaxy and epitaxy which could serve as 
useful hosts for immobilization of ions at the typical repository tem- 
peratures that are contemplated at present for hazardous (including 
nuclear) wastes. 


28859 (DOE/ER/45276—1) The coupling of thermoche- 
mistry and phase diagrams for Group III-V semiconductor 
systems: Progress report, September 1, 1986-August 31, 1987. 
Anderson, T.J. (Florida Univ., Gainesville (USA). Dept. of 
Chemical Engineering). May 1987. Contract FG05- 
86ER45276. 10p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87006621. 

Assessment studies revealed inconsistencies in reported Tl 
activities. Ga and In activities were measured as a function of tem- 
perature and composition in liquid Ga-Tl and In-T1 alloys. Large 
positive deviations from ideal solution behavior were found in Ga- 
Tl while the In-T1 system showed nearly ideal behavior. The extent 
of solid solution in the compound AISb was determined by electro- 
chemical titration with a measured range 8 x 10~* to 2 x 10-* mole 
fraction at 846°C. The enthalpy of mixing GaP and InP to form the 
pseudobinary solid solution Ga/sub x/In/sub 1-x/P ws determined 
by solution calorimetry. A positive enthalpy of mixing was report- 
ed. Knudsen effusion studies were performed on Ga/sub x/In/sub 
1-x/P alloys. Results indicate the existence of a solid miscibility gap 
in this system. CALPHAD procedures were applied to the Al-Ga- 
In-Sb pseudoternary and Ga-In-Sn ternary systems. 


28860 (IC—86/109) Effect of the dislocation image force 
on the brittle behaviour of materials. Lung, C.W. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jun 
1986. 16p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87701782. 

The dislocation image force due to the free surface of a 
finite width specimen makes the plastic zone at a crack tip larger. 
The effect of the dislocation image force on the fracture behaviour 
of materials with different geometrical shapes is discussed. It is 
found that the ratio V/A as an indication of the brittle behaviour of 
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structural components is reasonable for elastic-plastic fracture. 8 
references, 5 figures. 


28861 (IC—86/139) Low-temperature radiation damage 
in silicon - 1: annealing studies on N-type material. Awadel- 
karim, O.O. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1986. 23p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87701951. 

The presence of electrically active defects in electron-irradi- 
ated P-doped n-type silicon was monitored using capacitance and 
loss factor measurements. Irradiations were performed at tempera- 
tures < or approx. 12 K with electrons of energies < or approx. 
1.50 MeV. Seemingly, the concentration of single vacancies in the 
irradiated samples is low. This is deduced from the small recovery 
in the samples properties observed upon annealing at —75 K. Also 
two annealing stages observed at —140 K - 150 K and —240 K are 
attributed to the self-interstitial. Electron-traps observed at — (E/ 
sub c/ - 0.14) eV and (E/sub c/ - 0.24) eV in the gap are ascribed 
to the carbon interstitial and the divacancy, respectively. 22 refer- 
ences, 10 figures. 


28862 (IC—86/140) Low temperature radiation damage 
in silicon - 2: Production rates and annealing studies on P- 
type material. Awadelkarim, O.O. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1986. 16p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701952. 

The results of low temperature electron-irradiation (0.80 
MeV - 1.50 MeV) of B-doped p-type silicon are reported. For each 
sample measurements of capacitance and loss factor were carried 
out at different doses of irradiation and at different temperatures. 
The production rates of defects in the samples are estimated using 
two methods, based independently on hopping conductivity and 
Schottky barrier capacitance. Results of annealing experiments 
done on the samples are discussed in the light of known defect and 
impurity behaviour. A hole-trap observed at —(E/sub V/ + 0.23 
+- 0.02) eV is ascribed to the divacancy (+/0) donor state. 15 ref- 
erences, 7 figures, 1 table. 


28863 (LBL—21921) The kinetics of structure develop- 
ment in liquid crystal polymers. Moore, R.C.; Denn, M.M. 
(Lawrence Berkeley Lab., CA (USA)). May 1986. Contract 
AC03-76SF00098. 2 


30p. NTIS, PC All. File Number 
DE87009554. 

This thesis is divided into four chapters which are titled: low 
molecular weight nematics, x-ray diffraction, orientation of LCPs in 
a magnetic field, and processing of liquid crystal polymers. (DLC) 


26864 (LBL—22976) Hydrogen-related impurity com- 
plexes in germanium and silicon. Haller, E.E.; Falicov, L.M. 
(Lawrence Berkeley Lab., CA (USA)). Feb 1987. Contract 
AC03-76SF00098. 28p. (CONF-870276—1). NTIS, PC A03/ 
MF AO1; GPO Dep. File Number DE87008222. 

From 3. Brazilian school of semiconductor physics; Cam- 
pinas, Brazil (16 Feb 1987). 

The properties of a number of hydrogen-related complexes 
in crystalline Ge and Si are reviewed. Hydrogen is shown to form 
electrically active as well as neutral complexes with native defects 
and impurities in germanium, silicon and several III-V compound 
semiconductors. Most of the electrically active centers form shal- 
low levels in the bandgap. The complexes form when hydrogen 
binds to substitutional impurities such as C, O, Si, Be, Zn, Cu in the 
case of Ge. A shallow Be-H acceptor complex has been found in 
Si. The unusual electronic groundstate configurations of these com- 
plexes can be explained for some centers with a model involving 
tunneling hydrogen and for the rest of the centers with a trigonally 
distorted impurity complex. The structure and composition of sev- 
eral complexes has been determined using infrared piezospectrosco- 
pic techniques, substitution of hydrogen with deuterium or tritium, 
and crystal-growth-related impurity arguments. Hydrogen has been 
shown to fully passivate impurities leading to neutral complexes. 
Such centers are less well understood because they lack properties 
which could be observed with high sensitivity and resolution. 
Local vibrational mode spectroscopy may elucidate the structure of 
some neutral complexes. 
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28865 (N—87-17516) Crystal growth and furnace analy- 
sis. Final report. Dakhoul, Y.M. (Continuum, Inc., Hunts- 
ville, AL (USA)). Jun 1986. 32p. (NASA-CR—178998; 
agama CI-FR—0094). NTIS, PC A03/MF 

A thermal analysis of Hg/Cd/Te solidification in a Bridg- 
man cell is made using Continuum’s VAST code. The energy equa- 
tion is solved in an axisymmetric, quasi-steady domain for both the 
molten and solid alloy regions. Alloy composition is calculated by a 
simplified one-dimensional model to estimate its effect on melt ther- 
mal conductivity and, consequently, on the temperature field within 
the cell. Solidification is assumed to occur at a fixed temperature of 
979 K. Simplified boundary conditions are included to model both 
the radiant and conductive heat exchange between the furnace 
walls and the alloy. Calculations are performed to show how the 
steady-state isotherms are affected by: the hot and cold furnace 
temperatures, boundary condition parameters, and the growth rate 
which affects the calculated alloy’s composition. The Advanced 
Automatic Directional Solidification Furnace (AADSF), developed 
by NASA, is also thermally analyzed using the CINDA code. The 
objective is to determine the performance and the overall power re- 
quirements for different furnace designs. 


28866 (N—87-17858) Long-term environmental effects 
and flight service evaluation of composite materials. Dexter, 
H.B. (National Aeronautics and Space Administration, 
Hampton, VA (USA). Langley Research Center). Jan 1987. 
188p. (NASA-TM—89067; NAS—1.15:89067). NTIS, PC 
A09/MF AOI. 

Results of a NASA-Langley sponsored research program to 
establish the long term effects of realistic flight environments and 
ground based exposure on advanced composite materials are pre- 
sented. The effects of moisture, ultraviolet radiation, aircraft fuels 
and fluids, sustained stress, and fatigue loading are reported. Resid- 
ual strength and stiffness as a function of exposure time and expo- 
sure location are reported for seven different material systems after 
10 years of worldwide outdoor exposure. Flight service results of 
over 300 composite components installed on rotorcraft and trans- 
port aircraft are included. Over 4 million total component flight 
hours were accumulated on various aircraft since initiation of flight 
service in 1973. Service performance, maintenance characteristics, 
and residual strength of numerous composite components installed 
on commercial and military aircraft are reported as a function of 
flight hours and years in service. Residual strength test results of 
graphite/epoxy spoilers with 10 years of worldwide service and 
over 28,000 flight hours are reported. 


28867 $ (RHO-BW-SA—492-P) Round robin testing of 
thermal conductivity reference materials. Hulstrom, L.C.; 
Tye, R.P.; Smith, S.E. (Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations; Dynatech 
R/D Co., Cambridge, MA (USA)). Jul 1985. Contract 
AC06-77RL01030. 2ip. (CONF-851021—2). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87007394. 

From 19. international thermal conductivity conference; 
Cookeville, TN, USA (20 Oct 1985). 

The Basalt Waste Isolation Project (BWIP), operated by 
Rockwell Hanford Operations, has a need to determine the thermal 
properties of basalt in the region being considered for a nuclear 
waste repository in basalt. Experimental data on thermal conductiv- 
ity and its variation with temperature are information required for 
the characterization of basalt. To establish thermal conductivity 
values for the reference materials, an interlaboratory measurements 
program was undertaken. The program was planned to meet the 
objectives of performing an experimental characterization of the 
new stock and providing a detailed analysis of the results such that 
reference values of thermal conductivity could be determined. This 
program of measurements of the thermal conductivity of Pyrex 
7740 and Pyroceram 9606 has produced recommended values that 
are within *~ 1% of those accepted previously. These measurements 
together with those of density indicate that the present lots of mate- 
rial are similar to those previously available. Pyrex 7740 and Pyro- 
ceram 9606 can continue to be used with confidence as thermal 
conductivity reference materials for studies on rocks and minerals 
and other materials of similar thermal conductivity. The uncertain- 
ty range for Pyrex 7740 and Pyroceram 9606 up to 300°C is 
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*- 10.3% and *~ 5.6%, respectively. This range is similar to that in- 
dicated for the previously recommended values proposed some 18 
years ago. It would appear that the overall state of the art in ther- 
mal conductivity measurements for materials in this range has 
changed little in the intervening years. The above uncertainties, 
which would have been greater had not three data sets been elimi- 
nated, are greater than those which are normally claimed for each 
individual method. Analyses of these differences through refine- 
ments in techniques and additional measurements to higher tem- 
peratures are required. 13 refs., 7 figs., 4 tabs. 


28868 (SAND—87-0295C) High temperature electrically 
conductive adhesives. Martinez, R.J.; Allen, C.; Kerr, C.; 
Walker, P. (Sandia National Labs., Albuquerque, NM 
(USA); Ministry of Defence, Aldermaston (UK). Atomic 
Weapons Research Establishment). 23 Jun 1987. Contract 
AC04-76DP00789. 17p. (CONF-870674—2). NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE87007020. 

From SAMPE electronics materials and processes confer- 
ence; Santa Clara, CA, USA (23 Jun 1987). 

A non-proprietary electrically conductive, high-temperature 
adhesive has been developed. The base resin is a commercial bisma- 
leimide resin with silver particles added to produce electrical con- 
ductivity. This adhesive has been formulated for use in our micro- 
electronic area as a die-attach adhesive. Following a typical chip 
processing cycle (350°C for one hour), the adhesive has a strength 
of 8.3 MPa and a volume resistivity of 10~* ohm.cm. 


28869 (SAND—87-0691C) Polymer dynamics and gela- 
tion. Martin, J.E. (Sandia National Labs., Albuquerque, NM 
(USA)). 1987. Contract AC04-76DP00789. 27p. NTIS, PC 
A03/MF AO1; 1; GPO Dep. File Number DE87007578. 

This talk reviews some of the recent advances in the study 
of the sol-gel transition and in the dynamics of the sol clusters. Em- 
phasis is on the experimental literature, but theory is discussed 
where it is needed to interpret the data. The first part of this lec- 
ture focuses on the kinetics of growth of the soi beneath the gel 
point, and on a few purely static issues, such as the fractal structure 
of the sol and the observation of a spatial correlation length in un- 
diluted gels. The second part of this lecture discusses the relaxation 
of concentration fluctuations from the diluted and undiluted sol. 


28870 (SAND—87-1070C) Crystal structure refinements 
of rhombohedral symmetry materials containing boron-rich 
icosahedra. Morosin, B.; Aselage, T.L.; Feigelson, R.S. 
(Sandia National Labs., Albuquerque, NM (USA); Stanford 
Univ., CA (USA). Center for Materials Research). 1987. 
Contract AC04-76DP00789. 7p. (CONF-870438—9). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87009050. 

From Spring meeting of the Materials Research Society; 
Anaheim, CA, USA (21 Apr 1987). 

The crystal structures of several icosahedral boron-contain- 
ing compounds have been refined using MoKa intensity data. Prep- 
aration of crystals differs from previous procedures, with boron 
carbide grown from molten copper and boron arsenide by arsenic 
vapor transport. The structures consist of icosahedral units bonded 
together with direct B-B bonds as well as other linkage units (B-C- 
B and As-As chains). 


26871 (UCID—21041) Advanced fabrication of optical 
materials. Hed, P.P.; Blaedel, K.L. (Lawrence Livermore 
National Lab., CA (USA)). 7 Apr 1987. Contract W-7405- 
ENG-48. 17p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87008878. 

The fabrication of high-precision optical elements for new 
generations of high-power lasers requires a deterministic method of 
generating precision optical surfaces entailing considerably less 
time, skill, and money than present optical techniques. Such a proc- 
ess would use precision computer-controlled machinery with ongo- 
ing in situ metrology to generate precise optical surfaces. The im- 
plementation of deterministic processes requires a better under- 
standing of the glass-grinding process, especially the control of duc- 
tile material removal. This project is intended to develop the basic 
knowledge needed to implement a computer-controlled optics-man- 
ufacturing methodology. 
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28872 Static atomic displacements in a CdTe epitaxial 
layer on a GaAs substrate. Horning, R.D.; Staudenmann, J. 
(Department of Physics, Ames Laboratory USDOE and 
Iowa State University, Ames, Iowa 50011). Applied Physics 
Letters; 50: No. 21, 1482-1484(25 May 1987). Contract W- 
7405-ENG-82. 

A (001)CdTe epitaxial layer on a (001)GaAs substrate was 
studied by x-ray diffraction between 10 and 360 K. The CdTe 
growth took place at 380 °C in a vertical gas flow metalorganic 
chemical vapor deposition reactor. Lattice parameters and integrat- 
ed intensities of both the substrate and the epitaxial layer using the 
(001) and (hhh) Bragg reflections reveal three important features. 
Firstly, the GaAs substrate does not exhibit severe strain after dep- 
osition and it is as perfect as a bulk GaAs. Secondly, the CdTe unit 
cell distorts tetragonally with a/sub perpendicular/>a/sub paral- 
lel/ below 300 K. The decay of the (001) reflection intensities as a 
function of the temperature yields a Debye temperature of 142 K, 
the same value as for bulk CdTe. Thirdly, a temperature-dependent 
isotropic static displacement of the Cd and the Te atoms is intro- 
duced to account for the anomalous behavior of the (hhh) intensi- 
ties. 


28873 Inorganic-polymer-derived dielectric films. 
Brinker, C.J.; Keefer, K.D.; Lenahan, P.M. (to Dept. of 
Energy, Washington, DC). US Patent 4,652,467. 24 Mar 
1987. Filed date 25 Feb 1985. vp. 

A method is described of coating a substrate with a thin film 
of a polymer of predetermined porosity, comprising: depositing the 
thin film on the substrate from a dilute non-gelled solution compris- 
ing at least one hydrolyzable metal alkoxide of a polyermic net- 
work-forming cation, water, an alcohol or other solvent compatible 
with the hydrolysis and the polymerization of the metal alkoxide, 
and an acid or a base. The concentration of the alkoxide in the so- 
lution is about 1 to 12 equivalent weight %; and prior to the depos- 
iting the film, controlling the structure of the polymer for a given 
composition of the solution exclusive of the acid or base component 
and the water component, (a) by adjusting each of the water con- 
tent, the pH, and the temperature to obtain the desired concentra- 
tion of alkoxide, and then adjusting the time of standing of the solu- 
tion prior to lowering the temperature of the solution, and (b) low- 
ering the temperature of the solution after the time of standing to 
about 15 degrees C or lower to trap the solution in a state in 
which, after the depositing step, a coating of the desired porosity 
will be obtained; and curing the deposited film by removing a suffi- 
cient quantity of solvent to cause gelation, and heating the film at a 
temperature compatible with the substrate and effective for cross- 
linking and densifying the film, whereby there is obtained on the 
substrate a thin film of a polymer of predetermined porosity and 
corresponding pore size. 


28874 Poly(ethylene oxide) complexes of lead halides. 
Huq, R.; Chiodelli, G.; Ferloni, P.; Magistris, A. (Univ. of 
Pennsylvania, Philadelphia, PA). Journal of the Electro- 
chemical Society; 134: No. 2, 364-368(Feb 1987). 

Poly(ethylene oxide) (PEO) easily forms complexes with 
PbBr/sub 2/, PbI/sub 2/, and PbCl/sub 2/. Compositions over the 
range of PbBr/sub 2/ . (PEO)/sub 8-30/, PbI/sub 2/ . (PEO)/sub 
6-40/, and PbCl/sub 2/ . (PEO)/sub 16/ have been prepared by a 
two-solvent technique in which PEO is dissolved in acetonitrile and 
the salt is dissolved in dimethylsulfoxide. The lead halide complexes 
are stable to nearly 300°C and are quite conductive. PbBr/sub 2/ . 
(PEO)/sub 8/, for example, has an ionic conductivity of 10/sup - 
6/-10/sup -7/ (Q-cm)/sup -1/ at 180°C and in the range of 10/sup - 
5/ (Q-cm)/sup -1/ at 250°C. Preliminary rt number meas- 
urements have shown that PbBr/sub 2/ . (PEO)/sub 20/ is a rea- 
sonably good conductor of Pb/sup 2+/. 


28875 On the mechanism of electrochemical switching in 
films of polyaniline. Gottesfeld, S.; Redondo, A.; Feldberg, 
S.W. (Electronics Div., Los Alamos National Lab., 
Alamos, NM). Journal of the Electrochemical Society; 134: 
No. 1, 271-272(Jan 1987). Contract W-7405-ENG-36. 
Polyaniline (PA) films can be formed on a Pt electrode by 
galvanostatic oxidation of the monomer in HCI solutions. The film 
thus formed undergoes a quasi reversible conversion between a 
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bleached and a colored form as the applied potential is changed be- 
tween e.g. 0 and 0.5 V vs. a silver wire. This process requires trans- 
fer of both electrons and ions to (or from) sites distributed within 
the PA film. In principle, three possible anodic conversion modes 
can be envisaged for the PA films: (A) coloration develops from 
the film/substrate interface towards the film/solution interface; (B) 
coloration develops from the film/solution interface towards the 
film/substrate interface; and (C) coloration develops uniformly 
throughout the volume of the film. Ellipsometric measurements re- 
corded during a scan of the potential through the region of film 
conversion yield an ‘ellipsometric conversion curve’ that can serve 
as a good criterion for distinguishing between the coloration modes 
(A), (B), and (C) described above. 


28876 Laser assisted etching for microelectronic applica- 
tions. Ashby, C.I.H. (Laser and Atomic Physics Div., 
Sandia National Labs., P.O. Box 5800, Albuquerque, NM 
87185). pp 86 of Manufacturing applications of lasers. Cheo, 
P.K. Bellin ; SPIE Society of Photo-Optical In- 
strumentation Sessa (1986). (CONF-860117—). 
From Los Angeles symposium and exhibition on optical and 
electro-optical engineering; Los Angeles, CA, USA (19 Jan 1986). 
ere are four general types of laser-assisted processes 
which have been employed for dry etching organics, semiconduc- 
tors, and metals used in microelectronics. The first is laser ablation 
or laser-induced evaporation, which is physical rather than chemi- 
cal in nature. The second type of process uses the laser to heat the 
material surface, thereby increasing the rate of a thermally activat- 
ed chemical reaction. The third is gas-phase photochemical etching 
in which the laser is used to generate the reactive gas-phase species 
responsible for etching a semiconductor or metal. The fourth type 
is surface photochemical etching in which the laser is used to 
create the photogenerated carriers responsible for etching; highly 
selective etching can be achieved by capitalizing on the surface 
electronic properties which influence carrier generation or subse- 
quent behavior. These four laser-assisted dry etching methods are 
reviewed, with special emphasis on the advantages and disadvan- 
tages of the three chemical processes for etching semiconductor 
materials. 


28877 A low loss, high power variable laser attenuator. 
Foltyn, S.R.; Griggs, J.E.; Jolin, L.J.; Roberts, J.H.; 
Keaton, D. (Los Alamos National Lab., Los Alamos, NM 
87545). pp 93-99 of Laser induced damage i in optical materi- 
als: 1984. Bennett, H.E.; Guenther, A.H.; Milam, D.; 
Newnam, B.E. Gaithersburg, MD; National Bureau of 
Standards (1984). (CONF-8410186—). 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

The need for improved means of beam attenuation in pv op- 
tical damage experiments has led to the development of a new re- 
flective attenuator using conventional multilayer dielectric optics. 
The device has low insertion loss even for unpolarized beams, high 
damage resistance, continuously variable attenuation, and a large 
clear aperture. Also discussed is a transmissive version of this 
device which uses standard reflectors or edge filters. Either version 
lends itself well to computer automation. 
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REFER ALSO TO CITATION(S) 28359, 28359, 28360, 28360, 28361, 28541, 
28919, 28926, 29034, 29121, 29289 


28878 (BDX—613-3667) Method for determining trace 
quantities of chloride in polymeric materials using ion selec- 
tive electrodes: Final report. Salary, J. (Allied Corp., Kansas 
City, MO (USA). Bendix Kansas City Div.). Feb 1987. Con- 
tract AC04-76DP00613. 17p. NTIS, PC A02/MF Aol; 1; 
GPO Dep. File Number DE87006181. 

A method for determining trace quantities of chloride in pol- 
ymeric materials has been developed. Ion-selective electrodes and 
the standard addition method were used in all the analyses. The 
ion-selective electrode method was compared with neutron activa- 
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tion, ion chromatography and chloridometer titration. The ion-se- 
lective electrode technique results for chloride were similar to 
those of neutron activation, which is the acknowledged referee 
method. This ion-selective electrode method showed the highest 
standard recovery when compared with the ion chromatography 
and chloridometer titration methods. 


28879 (DOE/ER/13542—1) Studies of the analyte-carri- 
er interface in flow injection analysis: Project report, June 1, 
1984-December 1, 1986. Brown, S.D. (Delaware Univ., 
Newark (USA). Dept. of Chemistry). 1986. Contract FG02- 
86ER13542. 20p. NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE87008938. 

The chemical analysis of species in flowing solutions has 
become popular because it provides a low-cost, rapid way to auto- 
mate many classical methods. Because the manner by which the an- 
alyte bolus mixes with the carrier can be controlled, very reproduc- 
ible reaction zones can be defined and maintained. Most of the 
methods are not specific enough. Two approaches are possible to 
rectify this deficiency: enhance the specificity of the detector 
through the use of a competitive reaction, or use a scanned detec- 
tor in concert with mathematical methods to enhance specificity. 
The first approach is a competitive kinetic analysis carried out in a 
flowing medium. The second is a direct multicomponent analysis, 
but done on a transient sample. The two methods are related be- 
cause kinetic effects and competition effects complicate the tran- 
sient multicomponent analysis, and because differential generation 
of detectable products across the reaction zone associated with a 
competitive reaction at the bolus-carrier interface provides a series 
of transient multicomponent responses which must be resolved to 
evaluate reaction kinetics. This project has as goals the study of 
rapid multicomponent analysis of transient species in flowing media, 
the investigation of dispersion-controlled chemical reactions at an 
analyte bolus-carrier solution interface, and the study of the effects 
of competition between species on the distribution of products over 
the region of an injected analyte bolus. Work required to meet 
these goals includes study of some new methods (principally diode 
array spectroscopy and electrochemical methods) and the develop- 
ment of new methods for the analysis of a transient analyte zone. 


28880 (DOE/OR/00033—T276) Development and appli- 
cations of micellar electrokinetic capillary chromatography. 
Burton, D.E. (Tennessee Univ., Knoxville (USA); Oak 
Ridge Associated Universities, Inc., TN (USA)). Mar 1986. 
Contract AC05-760R00033. 108p. NTIS, PC A06/MF AO1; 
1; GPO Dep. File Number DE87005962. 

The experimental parameters affecting efficiency and selec- 
tivity in micellar electrokinetic capillary chromatography (MECC) 
were investigated. Its use to separate the metabolites of vitamin Bg 
and to determine pyridoxic acid in urine is also presented. 


28881 (INIS-BR—590) Determination of austenite quan- 
tity retained in niobium a steels by X ray diffracto- 
metry. Carneiro, T.; Cescon, T. (Instituto de Pesquisas Tec- 
nologicas, Sao Paulo (Brazil); Companhia Brasileira de Me- 
talurgia e Mineracao, Sao Paulo). 1985. 9p. (In Portuguese). 
(CONF-8506222—1). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87701803. 

From 40. congress of the Brazilian Association of Metals; 
Rio de Janeiro, Brazil (30 Jun 1985). 

X-ray diffraction method has been applied to retained aus- 
tenite measurement in niobium high-speed steels. Difficulties of the 
procedure are discussed. 


28882 (INIS-BR—606) Receptor models for source ap- 
portionment of remote aerosols in Brazil. Artaxo Netto, P.E. 
(Sao Paulo Univ. (Brazil). Inst. de Fisica). Nov 1985. 196p. 
(In Portuguese). NTIS (US Sales Only), PC A09/MF AOl. 
File Number DE87701815. 

The PIXE (particle induced X-ray emission), and PESA 
(proton elastic scattering analysis) method were used in conjunction 
with receptor models for source apportionment of remote aerosols 
in Brazil. The PIXE used in the determination of concentration for 
elements with Z >- 11, has a detection limit of about 1 ng/m*. The 
concentrations of carbon, nitrogen and oxygen in the fine fraction 
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of Amazon Basin aerosols was measured by PESA. We sampled in 
Jureia (SP), Fernando de Noronha, Arembepe (BA), Firminopolis 
(GO), Itaberai (GO) and Amazon Basin. For collecting the airbone 
particles we used cascade impactors, stacked filter units, and 
streaker samplers. Three receptor models were used: chemical mass 
balance, stepwise multiple regression analysis and principal factor 
analysis. The elemental and gravimetric concentrations were ex- 
plained by the models within the experimental errors. Three 
sources of aerosol were quantitatively distinguished: marine aerosol, 
soil dust and aerosols related to forests. The emission of aerosols by 
vegetation is very clear for all the sampling sites. In Amazon Basin 
and Jureia it is the major source, responsible for 60 to 80% of air- 
borne concentrations. 


28883 (INIS-mf—10843, pp 11) Determination of nuclear 
target structure and composition by RBS method. Cervena, 
J.; Fiser, M.; Hnatowicz, V.; Kvitek, J.; Odzajev, V.; Zvar- 
ova, T. (Ceskoslovenska Akademie Ved, Rez. Ustav Ja- 
derne Fyziky). 1985. (In Czech). NTIS (US Sales Only), PC 
A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28884 (INIS-mf— 10843, pp 16) Study of prospective ma- 
terials for electronics. Janu, M.; Stverak, B. (Ustav pro 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague, Czecho- 
slovakia). 1985. (In Czech). NTIS (US Sales Only), PC 
A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28885 (INIS-mf—10843, pp 17) Materials for optoelec- 
tronics. Janu, M.; Kopejtko, J.; Stverak, B.; Blazek, K. 
(Ustavy pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, 
Prague, Czechoslovakia; Monokrystaly, Turnov, Czechoslo- 
vakia). 1985. (In Czech). NTIS (US Sales Only), PC A04/ 
yd - File Number DE87701826. (CONF-8506341— 
ts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28886 (INIS-mf— 10843, pp 18) Applications of radionu- 
clides in electronics and optoelectronics. Janu, M.; Stverak, 
B.; Kopejtko, J.; Blazek, K. (Ustav Jaderneho Vyzkumu 
CSKAE, Rez, Czechoslovakia; Monokrystaly, Turnov, 
Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
PC A04/MF AOl1. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28887 (INIS-mf—10843, pp 21) Identification of archeo- 
logical samples using X-ray fluorescence analysis. Kliment, 
V. (Slovenska Akademia Vied, Bratislava, Czechoslovakia). 
1985. (In Slovak). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28888 (INIS-mf—10843, pp 28) Application of gamma 
spectrometry in monitoring corrosion properties of austenitic 
steel surface layers. Mayer, J.; Bystriansky, J. (Vyzkumny 
Ustav Hutnictvi Zeleza, Dobra, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 
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28889 (INIS-mf—10843, pp 29) NAA determination of 
biogenic element contents in plants using 14 MeV neutrons. 
Melich, M.; Salzer, P.; Kern, M. (Ustav Radioekologie a 
Vyuzitia Jadrovej Techniky, Kosice, Czechoslovakia). 1985. 
(In Slovak). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28890 (INIS-mf—10843, PP 32) Testing of — appli- 
cation of *?Cf neutron source in determining boron distribu- 
tion by autoradiography. Mysak, F.; Krejci, M.; Menclova, 
B.; Zavadil, Z. (Statni Vyzkumny Ustav Materialu, Prague, 
Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
PC A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28891 (INIS-mf—10843, pp 48) Use of radionuclide X- 
ray fluorescence analysis by Institute of Industrial Landscape 
Ecology of Czechoslovak Academy of Sciences, Ostrava. 
Sikora, J. (Ustav Ekologie Prumyslove Krajiny CSAV, Os- 
trava, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC A0Q4/MF AOl. File Number DE87701826. 
(CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28892 (INIS-mf—10843, pp 55) Determination of arsenic 
in coal. Simek, J.; Tluchor, D.; Zahalka, J. (Ustav 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague, Czecho- 
slovakia). 1985. (In Czech). NTIS (US Sales Only), PC 
A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28893 (INIS-mf—10843, pp 56) Fast determination of ar- 
senic in lignite. Simon, L.; Svejda, J. (Ceskoslovenska Aka- 
demie Ved, Prague). 1985. (In Czech). NTIS (US Sales 
Only), PC A04/MF AOl. File Number DE87701826. 
(CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28894 (INIS-mf—10843, pp 58) Application of instru- 
mental neutron activation analysis in ophthalmology. Stverak, 
B.; Tluchor, D.; Ciganek, L. (Ustav pro Vyzkum, Vyrobu a 
Vyuziti Radioisotopu, Prague, Czechoslovakia; Ustredni 
Vojenska Nemocnice, Prague, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28895 (INIS-mf—10843, pp 23) ny ree of specific 


activity of natural radionuclides using Tesla equipment. Ko- 
minek, A.; Rihacek, P.; Votava, P.; Smejkal, Z. (Vyzkumny 
Ustav Stavebnich Hmot, Brno, Czechoslovakia; Vysoka 
Skola Chemicko-Technologicka, Pardubice, Czechoslova- 
kia). 1985. (In Czech). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 
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26896 (INIS-mf— 10843, obP 53) Experience with the ap- 
plication of bar-type sealed ©°Co sources in testing of cyanide 
degradation in waste water. Stopek, K.; Vondruska, V.; 
Pinkas, V. (Ustav pro Vyzkum, Vyrobu a Vyuziti Radioiso- 
topu, Prague, Czechoslovakia). 1985. (In Czech). NTIS (US 
Sales Only), PC A04/MF AOl1. File Number DE87701826. 
(CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28897 (INIS-mf—10877, pp 142-143) lon-exchange 
system for control of boric acid concentration in reactor 
water operated at 20 deg C and 80 deg C. Dobrevski, I; 
Konova, G. (Vissh Khimiko-Tekhnologicheski Institute, 
urgas, Bulgaria). 1986. NTIS (US Sales Only), PC A09/ 
yd - File Number DE87702014. (CONF-8605240— 
Absts.). 
From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28898 (INIS-mf—*10877) Proceedings of the 5. Symposi- 
ee ee ee » 28- 
31 ane 1986. Abstracts. as P.; Marton, A. (eds.). (Vesz- 
premi Vegyipari Egyetem (Hun gary). Analitikai. Kemiai 
Tanszek). 1986. 192p. (CONF-8605240—Absts.). NTIS (US 
Sales Only), PC A09/MF A0O1. File Number DE87702014. 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 

Major trends of ion exchange researches and applications 
were discussed at the Sth international conference on ion echange 
held at Lake Balaton, Balatonfuered, Hungary. The 5 plenary lec- 
tures and the 98 papers delivered in 4 sessions dealt with theoretical 
aspects of ion exchange, different types of ion exchange materials 
including organic and inorganic ones, analytical applications of ion 
exchange processes, e.g. ion chromatography, HPLC and special 
technological procedures. Several examples were presented for ion 
exchange separations of nuclear interest such as the decontamina- 
tion of radioactive wastes, the radiochemical analysis of the pri- 
mary coolant, uranium recovery, the application of selective inor- 
ganic sorbents. (V.N.). 


28899 (INIS-mf—10877, pp 44-45) Titanium hexacyano- 
ferrate/phenolsulphonic resin - a new composite ion exchang- 
er selective to cesium ions. Narbutt, J.; Bartos, B.; Bilewicz, 
A. (Institute of Nuclear Chemistry and Technology, 
Warsaw, Poland). 1986. NTIS (US Sales Only), PC A09/ 
a File Number DE87702014. (CONF-8605240— 


From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28900 (INIS-mf—10877, pp 47-48) Mixed insoluble acid 
metals-III. Crystalline mixed 


salts of tetravalent hafnium-tita- 
nium phosphates. Shakshooki, S.K.; Kowalczyk, J.; Khalil, 
S.; Azabi, O.; Naqvi, N. (Al-Fateh Univ., Tripoli, Libya). 
1986. NTIS ‘(US Sales Only), PC A09/MF AOl1. File 
Number DE87702014. (CONF-8605240—Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


od pp 58-59) Structure and ion ex- 
change —_ of crystalline antimonic acid. Milesz, S.; 
Madi, I. (Kossuth Lajos Tudomanyegyetem, Debrecen, 
Hungary; Kossuth Lajos Tudomanyegyetem, Debrecen, 
Hungary). 1986. NTIS (US Sales Only), PC A09/MF AOI. 
File Number DE87702014. (CONF-8605240—Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 
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28902 (INIS-mf—10877, pp 62-63) New composite ion 
exchanger - hydrated antimony pentoxide in phenolsulphonic 
matrix - and its application in neutron activation analysis. 
Bilewicz, A.; Bartos, B.; Polkowska-Motrenko, H.; Narbutt, 
J. (Institute of Nuclear Chemistry and Technology, 
Warsaw, Poland). 1986. NTIS (US Sales Only), PC A09/ 
= ep File Number DE87702014. (CONF-8605240— 
ts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 

ry (28 May 1986). 


28903 (INIS-mf—10877, pp 70-71) High-performance 
separations of lanthanides and actinides on dynamic ion ex- 
changers: the analysis of irradiated fuels. Cassidy, R.M.; 
Elchuk, S.; Knight, C.H.; Green, L.W.; Recoskie, B.M. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario). 
1986. NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE87702014. (CONF-8605240—Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28904 (INIS-mf—10877, pp 114-115) Preparation of 8- 
hydroxyquinoline substituted silica gel for determination of 
strontium-90 from natural water. Szabo, Gy.; Guczi, J.; Stur, 
D. (Orszagos Frederic Joliot-Curie Sugarbiologiai es Sugar- 
egeszseguegyi Kutato Intezet, Budapest, Hungary). 1986. 
NTIS (US Sales Only), PC A09/MF AO1. File Number 
DE87702014. (CONF-8605240—Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28905 (INIS-mf—10877, pp 134-135) Uranium recovery 
by continuous ion exchange in a pilot plant. Delmas, F.; 
Coelho, C.J. (Laboratorio Nacional de Engenharia e Tecno- 
logia Industrial, Lisboa, Portugal). 1986. NTIS (US Sales 
Only), PC AO9/MF AOl. File Number DE87702014. 
(CONF-8605240—Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28906 (INIS-mf—10877, pp 144-145) Concentration of 
boric acid solution by thermal — using anion ex- 
change resin. Kives, M.; Halmos, P.; Inczedy, J. (Veszpremi 
Vegyipari Egyetem, Hungary). 1986. NTIS (US Sales 
y), PC X09/MF AOl. File Number DE87702014. 
(CONF-8605240—Absts.). 
From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28907 (INIS-mf—10877, pp 146-147) Selection and eval- 
uation of ion-exchange processes for the recovery of radionu- 
clides from coolant water. Varteresz, Gy. (Orszagos Frederic 
Joliot-Curie Sugarbiologiai es Sugaregeszseguegyi Kutato 
Intezet, Budapest, Hungary). 1986. NTIS (US Sales Only), 
PC AO9/MF AOl1. File Number DE87702014. (CONF- 
8605240—Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28908 (INIS-mf—10877, pp 160-161) Effects of using 
wastes on the ion-exchange technology. Egry, R.; Erdelyi, 
M.; Csoevari, M.; Ferenc, L. (Mecseki Ercbanyaszati Valla- 
lat, Pecs, Hungary). 1986. NTIS (US Sales Only), PC A09/ 
MF AOl. File Number DE87702014. (CONF-8605240— 
Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28909 (INIS-mf—10877, pp 162-163) Producing of hy- 
drochloric acid using anion —— resin. Csoevari, M.; 
Czegledi, B.; Erdelyi, M.; Stocker, L.; Egry, R.; Tuendoek, 
S. (Mecseki ” Ercbanyaszati Vallalat, Pecs, Hungary). 1986. 
NTIS (US Sales Only), PC A09/MF AOl. File Number 
DE87702014. (CONF-8605240—Absts.). 
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From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28910 (INIS-mf—10877, pp 84-85) Gold extraction with 
polymeric composites prepared by y-radiation polymerization 
coupled with immobilization. Belfer, S.; Streat, M. (Ben- 
Gurion Univ. of the Negev, Beersheba, Israel; Imperial Col- 
lege of Science and Technology, London, England). 1986. 
NTIS (US Sales Only), PC A09/MF A011. File Number 
DE87702014. (CONF-8605240—Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


26911 (PB—87-153201/XAB) Retention indices for the 
identification of chemical warfare agents. Buchs, R. (Gruppe 
fuer Ruestungsdienste, Spiez (Switzerland). AC Lab.). 12 
Dec 1985. 17p. (In German). NTIS, PC PC E03/MF E01. 

A method for characterizing chemical agents using gas-chro- 
matographic retention indices is described. The indices of 20 sub- 
stances - chemical agents and irritants, as well as their attendant 
substances - are measured on OV-101 and OV-1701 fused silica cap- 
illary columns, and then tabulated. The indices proved to be very 
highly reproducible when one and the same column is used for 
index determination and analysis of the unknown specimen. Much 
larger index differences emerge, however, if different columns of an 
identical sort are used. In combination with other methods, espe- 
cially GC/MS, the application of identical columns yields quite 
useful information. 


28912 (PINSTECH/NMD—111) Studies on the effect of 
sulphate ion on zirconium extraction from nitric acid solution 
by tributyl phosphate/kerosene oil. Akhtar, J.; Shahid, K.A. 
(Pakistan Inst. of Nuclear Science and Technology, Rawal- 
pindi. Nuclear Materials Div.). Oct 1985. 9p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87702075. 

In process for zirconium - Hafnium separation by TBP sol- 
vent extraction the presence of SO, ions have an adverse effect on 


the distribution coefficient of Zirconium in aqueous and organic 
phases. A study work has therefore been carried out to see the 
effect of sulphate ion in the extraction of zirconium from aqueous 
nitrate solution with TBP to prepare hafnium free zirconium. (au- 
thors). 5 references. 


28913 (RFP—4009) Recovery of plutonium from nitric 
acid waste. Muscatello, A.C.; Saba, M.T.; Navratil, J.D. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). 21 Dec 1986. Contract AC04-76DP03533. 15p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87009471. 

Seven candidate materials, each contained in a static-bed 
column, have been evaluated for removing plutonium from nitric 
acid waste. Three materials have insufficient capacity for plutoni- 
um: TBP (tri-n-butylphosphate) sorbed on Amberlite XAD-4 resin, 
O phi D(IB)CMPO (octylphenyl-N, N-diisobutylcarbamoylmethyl- 
phosphine oxide) sorbed on XAD-4, and Amberlite IRA-938 anion 
exchange resin. The remaining four materials reduced 10-* g/1 plu- 
tonium in 7.2M HNOs to low 10-5 g/1 for 80 bed volumes (BV). 
The 10% breakthrough capacities for 3 x 10-2 g/1 plutonium are: 
TOPO (tri-n-octylphosphine oxide) on XAD-4 - 1800 BV, 
DHDECMP (dihexyl-N, N-diethylcarbamoylmethylphosphonate) 
on XAD-4 - 960 BV, Dowex 1 x 4 - 840 BV, and DHDECMP + 
TBP - 640 BV. Based on these results and generally poor elution of 
all materials, TOPO on XAD-4 is recommended as the best candi- 
date for recovery of plutonium followed by acid digestion or com- 
bustion of the TOPO to recover the concentrated plutonium. 


28914 (SAND—86-1928C) Applications of neutron in- 
duced particle tracks for materials analysis. Bild, R.W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1987. 
Contract AC04-76DP00789. 22p. (CONF-870430—4). 
NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE87009046. 

From International conference on methods and applications 
of radioanalytical chemistry; Kona, HI, USA (5 Apr 1987). 

Thermal neutrons are captured by several elements which 
emit charged particles as reaction products. These particles leave 
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etchable damage tracks in detector materials placed against a 
sample, creating a map of the distribution and concentration of the 
target element. The most common applications are the U using fis- 
sion tracks and B using alpha tracks. Distributions of Li, N and 
possibly S and O can also be mapped. Applications discussed here 
include B in metals and coatings, Li in Al, N in polymers and ni- 
trided glasses and U in contact with O-ring seals. Detection limits 
are better than 1x10~'! g/g for U, 1x10~° g/g for B, 1x10~® g/g for 
Li and 0.1 wt % for N. Spatial resolution for mapping is about 25 
pm. 


28915 (UCRL—91919) Application of expert systems 
technology to triple quadrupole mass spectrometry (TQMS). 
Brand, H.R.; Lanning, S.M.; Wong, C.M. (Lawrence Liver- 
more National Lab., CA (USA)). 1985. Contract W-7405- 
ENG-48. 15p. (CONF-8508163—1). NTIS, PC A02. File 
Number DE87008142. 

From 2. DOE/CESAR workshop on planning and sensing 
for autonomous navigation; Los Angeles, CA, USA (18 Aug 1985). 

The complexity of chemical instrumentation has now 
reached the point that automation of certain instrument functions 
by conventional algorithmic means is either “very difficult or com- 
pletely unsuitable. This paper discusses the application of expert 
systems technology to the tuning of a complex analytical chemical 
instrument, a triple quadrupole mass spectrometer. Results obtained 
from the first two implementations of the expert system are given. 
In addition, the design goals and implementation of the third gen- 
eration expert system are discussed. 


28916 Stability of multilayers at high temperatures. Zie- 
gler, E.; Lepetre, Y.; Schuller, I.K.; Spiller, E. (Materials 
Science and Technology Div., Argonne National Lab., Ar- 
gonne, IL 60439). pp 145-148 of Grazing incidence optics. 
Osantowski, J.F.; Van Speybroeck, L. Bellingham, WA; 
SPIE Society of Photo-Optical Instrumentation Engineers 
(1986). (CONF-860366—). 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The temperature stability of metal (W, WRe, Co, Cr)-carbon 
multilayers has been studied using X-ray diffraction (@-2 © and 
Debye-Scherrer) and electron microscopy. The results show that in 
all cases a crystallization occurs in the temperature range 650- 
750°C. As a consequence of this crystallization, the layered struc- 
ture is destroyed, the surface of the film becomes rough and the X- 
ray reflectivity is considerably reduced. These results imply that ef- 
ficient cooling or new multilayer structures will have to be devel- 
oped for use at high temperatures or under high X-ray incident 
flux. 


28917 Scanning electron microscope modifications for 
electron beam induced current analysis with applications to 
photovoltaic materials and devices. Matson, R.J. (Solar 
Energy Research Institute, 1617 Cole Blvd., Golden, CO 
80401). Scanning Electron Microscopy; 000084: No. 2, 625- 
632(1984). 

The in situ monitoring of the change of microelectronic 
properties with temperature and the correlation of structural and 
microelectronic properties have proven quite useful in characteriz- 
ing newly emerging photovoltaic materials and devices. These tech- 
niques require temperature controlled Electron Beam Induced Cur- 
rent (EBIC) stages and the complementary use of EBIC and elec- 
tron channeling. Possible applications of these stages include in situ 
defect annealing experiments, monitoring semiconductor junction 
formation, and determining defect trapping energy levels. The 
modifications necessary for the alternate evaluation of the crystal- 
line orientation of the grains in poly crystalline and their microelec- 
tronic properties is simpler yet. This arrangement permits the corre- 
lation of the localized spatial variation of the EBIC response, diffu- 
sion lengths, defect density and grain boundary minority carrier re- 
combination velocity with the grain and intergrain crystalline orien- 
tation. 
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28918 (AD-A—177163/3/XAB) Deuterium isotope ef- 
fects on silicon-29 chemical shifts. Berchier, F.; Pai, Y.M.; 
Weber, W.P.; Servis, K.L. (University of Southern Califor- 
nia, Los Angeles (USA). Loker Hydrocarbon Research 
Inst.). 1986. 3p. NTIS, PC A02/MF AOI. 

Pub. in Magnetic Resonance in Chemistry, Vol. 24, 679- 
680(1986). 

The deuterium isotope effects on the 7°Si chemical shifts in 
several organosilanes and siloxanes were determined. For silanes, 
the one-bond effects are approximately -0.2 ppm per deuterium and 
follow an additivity relationship. The two-bond effect is small. 


(DOE/ER/10334—T3) Competitive ion kinetics in 
direct mass spectrometric organic speciation: [Progress 
report, FY87-89]. Sieck, L.W. (National Bureau of Stand- 
ards, Washington, DC (USA). Center for Chemical Phys- 
ics). [1987]. Contract AT01-79ER10334. 14p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87007738. 

The following were studied: Stabilities of S...H*...X bonds, 
thermal decomposition of ions, stabilities of nitro anion association 
ions, stabilities of SFs~ association ions, proton affinities and cation- 
ic stabilization of tetraalkylhydrazines, adduct ion diagnostics in 
MS/MS, and anionic association ions incorporating RO™ or RCO2~. 


28920 (DOE/ER/10612—16) Vapor pressure isotope 
effect in liquid methylene fluoride. Kanungo, A.; Ishida, T. 
(State Univ. of New York, Stony Brook (USA). Dept. of 
Chemistry). Oct 1986. Contract AC02-80ER10612. 144p. 
NTIS MF AO1; 2; GPO Dep. File Number DE87006359. 

The vapor pressures of -the isotopic methylene fluorides 
122CH2F2, '*CD2F2 and 'CH2F2 have been measured at tempera- 
tures between 149 and 244°K by differential manometric techniques 
in a precision cryostat. Over the entire temperature range of the 
measurements, P(??CH2F2) > P(?#CD2F2) and P(##CH2F2) < 
P(*%CH2F2). The data are best represented by T 1n(f/sub c//f/sub 
g/) = (632.26 +- 97.62)/T + (19.175 +- 1.016) - (0.0532 +- 
0.0025)T for the D/H effect and by T In(f/sub c//f/sub g/) = - 
(31.64 +- 1.97)/T - (0.4069 +- 0.0107) for the *C/C effect. A 
series of calculations using Wilson’s FG matrix method and a modi- 
fied Schachtschneider-Snyder program resulted in temperature de- 
pendent interactions between the HCF angle bending motions and 
the molecular rotations about the z and y axes. These interactions 
in the liquid give satisfactory explanation of the D/H and %C/'2C 
vapor pressure isotope effects, spectroscopic data, and are qualita- 
tively consistent with the structure of CH2F2 clusters obtained by 
ab initio molecular orbital calculations. 


28921 (DOE/ER/13362—1) [Theoretical and experimen- 
tal investigations of fluctuation thermoajynamic properties of 
liquid solutions]: Technical progress report for 15 April 1985- 
14 April 1986. O'Connell, J.P. (Florida Univ., Gainesville 
(USA)). 23 Feb 1987. Contract FG05-85ER 13362. 2p. NTIS 
MF AOI; 2; GPO Dep. File Number DE87007405. 

Work has proceeded in the three areas of theory, correlation 
and experiment. The theoretical analyses have focussed on the sta- 
tistical mechanical basis for the successful method for correlating 
liquid-phase activity coefficients of complex mixtures called “solu- 
tion of groups” where the system is viewed as a mixture of groups 
rather than molecules and binary parameters are catalogued for the 
relatively small number of groups that make up the many molecules 
of petrochemical processing interest. From a correlation point of 
view, we have established a unique and simple form for the partial 
molar volume at infinite dilution of strong salts (e.g., NaCl) in 
water for all pressures and temperatures up to 350°C. In experi- 
ment, we have performed an analysis of the use of Rayleigh light 
scattering as a technique for obtaining thermodynamic properties of 
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28922 (DOE/ER/13384—1) Shock tube studies of high 
temperature hydrocarbon pyrolysis rates: Progress report for 
period February 1, 1986-January 31, 1987. Kiefer, J.H. (Illi- 
nois Univ., Chicago (USA). Dept. of Chemical Engineer- 
ing). 30 Jan 1987. Contract FG02-85ER13384. 9p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87005894. 

This year, progress includes the appearance of two papers: 
one on the pyrolysis of ethylbenzene, the other on our new pulsed 
laser flash absorption apparatus. A paper on toluene decomposition 
is in press and a new study of cyclohexene dissociation has been 
submitted. Finally, a submitted abstract on pyridine is presented, 
along with a brief description of completed but unpublished work 
on 1,3-butadiene and vinylacetylene dissociation. 


28923 (DOE/ER/13617—1) Selective transformation of 
carbonyl ligands to organic molecules: Progress report for 
period September 1, 1986-August 31, 1987. Cutler, A.R. 
(Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of 
Chemistry). 1987. Contract FG02-86ER13617. 15p. NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE87007442. 

An ongoing research endeavor is devising novel carbonyla- 
tion procedures for incorporating CO into alkyl complexes, espe- 
cially those containing a-alkoxy or other oxy substituents. Prepara- 
tion of organometallic Lewis acids was also studied. 


28924 (DOE/ER/72004—T3) Studies in spectroscopy 
and chemical dynamics: Technical progress report, 1 October 
1983 through 30 September 1984. Kuppermann, A. (Califor- 
nia Inst. of Tech., Pasadena (USA). Div. of Chemistry and 
Chemical Engineering). 15 Oct 1984. Contract AT03- 
76ER72004. 49p. NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE87008649. 

Low-energy electron scattering was used to study six chlor- 
oethylenes, three hexacarbonyls (Cr, Mo, W), formaldehyde, acetal- 
dehyde, and acetone, and an electron impact spectrum was ob- 
tained for the methyl radical. Progress was made in constructing a 
tunable vacuum ultraviolet laser (VUV), and VUV pulses were 
produced in the 111 nm region with intensities on the order of 10° 
photons/pulse. (DLC) 


28925 (INIS-BR—587) Theorical and experimental analy- 
sis of nitrogen-15 isotope enrichment by nitrogen monoxide 
and nitric acid system. Ducatti, C. (Sao Paulo Univ., Sao 
Carlos, SP (Brazil). Inst. de Fisica e Quimica). 1985. 202p. 
(In Portuguese). NTIS (US Sales Only), PC A10/MF AOI1. 
File Number DE87701800. 

Nitrogen-15 isotope enrichment by chemical exchange in 
NO/HNOs; system was studied using two different theories. The 
isotope fractionation factors obtained by the countercurrent theory 
was compared to those estimated by the isotope equipartition 
theory were confronted through a model. A column in countercur- 
rent was built at laboratory scale and parameters such as: number 
of theoretical plates, height equivalent to a theoretical plate, type of 
packing, total height of column, production of H'*NOs/week, ob- 
tained under isotope dynamic equilibrium conditions, were studied 
in comparison to those in the literature. 


28926 (INIS-BR—609) Preparation of zirconium oxide 
by alkaline fusion from zirconium silicate and its character- 
ization. Zaghete, M.A.; Varela, J.A.; Castro e Castro, J.H. 
(UNESP, Araraquara (Brazil). Inst. de Quimica; Sao Carlos 
Univ. (Brazil). Dept. de Engenharia de Materiais). 1985. 
38p. (In Portuguese). (CONF-8504298—1). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE87701817. 

From 28. Brazilian congress on ceramics; Sao Paulo, Brazil 
(14 Apr 1985). 

Zirconia was prepared from zirconite by alkaline fusion. The 
purity of zirconia (with hafnium) was determined by atomic absorp- 
tion spectroscopy and was found to be 90.94%. An unglomerated 
hidrous zirconia powder was obtained by washing with acetone and 
alcohol, and by controlling the drying rate, atmosphere and temper- 
ature of the oven. The physical characteristics of the hidrous zir- 
conia powder were determined after calcining in several conditions. 
The crystalline structure after calcining at 800°C results only in 
monoclinic structure. The mean partide size of zirconia powder, de- 
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termined by sedimentation varied from 2.44m to 3.5y depending on 
the calcining conditions. The surface areas determined by BET 
method varied from 33.8 m*/g when calcined at 700°C during 5 
hours to 3.5 m?/g when calcined at 1000°C, during 3 hours. The 
zirconia powder were pressed at 200 MPa and the pore size distri- 
bution determined by mercury porosimetry showed a midpore di- 
ameter of 0.06um indicating that the agglomerates were broken 
during compaction. 


28927 (INIS-mf—10877, pp 28-29) Separation of ex- 
change and adsorption processes in *°Ca-bentonite/**Mn™* 
system. Konya, J.; Hargitai Toth, A. (Kossuth Lajos Tudo- 
manyegyetem, Debrecen, Hungary; Bessenyei Gyoergy 
Tanarkepzoe Foeiskola, Nyiregyhaza, Hungary). 1986. 
NTIS (Us Sales Only), PC A09/MF AO1. File Number 
DE87702014. (CONF-8605240—Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28928 (INIS-mf— 10877, pp 60-61) Ion exchange process- 
es in systems of Zn** and Ca-bentonite, Ca-soil or Ca-humate 
by radioisotopic labelling. Konya, J.; Nagy, M.N.; Szabo, K. 
(Kossuth Lajos Tudomanyegyetem, Debrecen, Hungary). 
1986. NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE87702014. (CONF-8605240—Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 
ry (28 May 1986). 


28929 (INIS-mf— 10877, pp 185- 187) Ton exchange kinet- 
ics. Transient phenomena in reaction m . Petruzzelli, 


D.; Liberti, L.; Passino, R.; Boghetich, G.; Helfferich, F.G. 
(Istituto di Ricerche Sulle Acque, Bari, Italy; Bari Univ., 
Italy; Pennsylvania State Univ., University Park). 1986. 
NTIS (US Sales Only), PC A0O9/MF AO1. File Number 
DE87702014. (CONF-8605240—Absts.). 

From 5. symposium on ion exchange; Balatonfuered, Hunga- 


ry (28 May 1986). 


28930 (LBL—22620) Infrared spectroscopy and radiative 
lifetimes of molecular ions. Okumura, M. (California Univ., 
Berkeley (USA). Dept. of Chemistry). Nov 1986. Contract 
ACO03-76SF00098. 186p. NTIS, PC A09/MF AOl1; 1; GPO 
Dep. File Number DE87006137. 

This thesis describes new experiments on the radiative life- 
times of small molecular anions and on the vibrational spectroscopy 
of weakly bound cluster cations, using an ion trapping photodisso- 
ciation/photodetachment apparatus. In Chapters 2 and 3, the radi- 
ative lifetimes of long-lived excited states of the CH2~ and CH™ 
anions are reported. The ions are trapped in a high vacuum radio 
frequency octopole ion trap. Vibrational predissociation spectrosco- 
py of weakly bound ionic clusters is the subject of the last chapters. 
Chapter 4 presents infrared spectra of the hydrogen cluster ions 
Hs* . (H2)/sub n/. The clusters dissociate after excitation of a single 
quantum in the ligand He stretching vibrations; spectra are record- 
ed by detecting the fragment ions as a function of photon energy. 
Chapter 5 describes a new “messenger” technique used to obtain vi- 
brational spectra of the hydronium ion hydrates HsO* . (H2O)/sub 
n/, n = 1,253. 


28931 (LBL—22734) Measurement of orientation of sur- 
factant molecules at a liquid-air interface by optical second- 
harmonic generation. Rasing, T.; Shen, Y.R.; Kim, M.W.; 
Valint, P. Jr.; Bock, J. wrence Berkeley Lab., CA 
(USA); Exxon Research and Engineering Co., Annandale, 
NJ (USA)). Dec 1986. Contract AC03-76SF00098. 4p. 
(CONF-870670—1). NTIS, PC A02. File Number 
DE87006139. 

From International congress on membranes and membrane 
processes; Tokyo, Japan (8 Jun 1987). 

The average molecular orientation of a monolayer of 
sodium-dodecylnapthalene-sulfonate on a water-air interface has 
been determined by use of optical second-harmonic generation. The 
molecular orientation is shown to vary smoothly with increasing 
surface density of the molecules. 
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28932 (N—87-16890) Measurement of HO. chemical ki- 
netics with a new detection method. Annual technical report, 
1 December 1985-30 November 1986. Lee, L.C.; Suto, M. 
(San Diego State Univ., CA (USA)). Dec 1986. 24p. 
(NASA-CR—180114; NAS—1. 26:180114). NTIS, PC A02/ 
MF AOl. 

Reaction rate constants of HO2+Os3 were measured at vari- 
ous temperatures using a newly developed HO: detection method. 
HO, was detected by the OH(A-X) emission produced from photo- 
dissociative excitation of HO2 at 147 nm. In order to examine the 
possible interference of other emitting species with the HO2 detec- 
tion, the photoexcitation processes of all the chemical species exist- 
ing in the discharge flow tube were also investigated. The results 
are summarized. 


28933 (SAND—87-8215) The Chemkin Thermodynamic 
Data Base. Kee, R.J.; Rupley, F.M.; Miller, J.A. (Sandia 
National Labs., Livermore, CA (USA)). Apr 1987. Contract 
AC04-76DR00789. 92p. NTIS, PC A05. File Number 
DE87009358. 

The Chemkin general-purpose chemical kinetics package 
uses a data base that contains polynomial fits to specific heats, 
standard state enthalpies, and standard state entropies. The fourteen 
coefficient fits are in the same form as used in the NASA Complex 
Chemical Equilibrium Program (Gordon and McBride, 1971). This 
report represents a compilation of the data that is currently in use 
at Sandia National Laboratories. 


28934 (UCRL—96555) Thermodynamic data bases for 
multivalent elements: An example for ruthenium. Rard, J.A. 
(Lawrence Livermore National Lab., CA (USA)). Mar 
1987. Contract W-7405-ENG-48. 43p. (CONF-870594—1). 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE87009135. 

From International conference on thermodynamics of aque- 
ous systems with industrial applications; Warrenton, VA, USA (10 
May 1987). 

Known solid anhydrous binary oxides of ruthenium are crys- 
talline RuOz, RuQ,, and possibly RuOs (thin film), and known hy- 
droxides/hydrated oxides (all amorphous) are Ru(OH)s . HO, 
RuO, . 2H2O, and a poorly characterized Ru(V) hydrous oxide. Al- 
though the other oxides, hydroxides, and hydrous oxides are all 
thermodynamically unstable with regard to RuO,.(cr) formation, 
they are generally obtained instead as precipitates from aqueous so- 
lutions. Characterized aqueous species of ruthenium include RuOQ, 
(which slowly oxidizes water and which dissociates as a weak 
acid), RuO,.~ and RuQ,? (which probably contain lesser amounts 
of RuO;(OH)2~ and RuO3(OH):”, respectively, and other species), 
Ru(OH)**, Ru(OH)i2“*, Ru(OH), Ru*, Ru(OH)*, Ru(OH)*, 
Ru”, and some mixed valence hydroxytetramers with formal ruthe- 
nium valences of 3.75 = Z = 2.0. Potential-pH diagrams of the 
predominance regions change significantly with concentration due 
to polymerization/depolymerization reactions. Failure to consider 
the known chemistry of ruthenium can yield large differences in 
predicted solubilities. 87 refs., 3 figs. 


28935 The electronic structure of adducts derived from 
tris(cyclopentadienyl)-lanthanide(III). Amberger, H.D.; Edel- 
stein, N.M. (Institut fur Anorganische und Angewandte 
Chemie der Universitat, Hamburg, Martin-Luther-King- 
Platz 6, D-2000 Hamburg 13). pp 278-280 of New frontiers 
in rare earth science and applications. Guangxian, X.; Jimei, 
X. Orlando, FL; Academic Press Inc. (1985). (CONF- 
8509133—). 

From International conference on rare earth-development 
and applications; Beijing, China (10 1985). 

On the basis of magneto-optical and optical data of adducts 
derived ion tris (eta/sup 5/-cyclopentadienyl)-lanthanide(III) (Ln 
= Pr, Nd, Er) the underlying crystal field (CF) splitting patterns 
could be derived. Fitting the parameters of an empirical Hamilton- 
ian to these CF splitting patterns, the CF eigenvalues and CF ei- 
genfunctions were obtained. By means of these data the experimen- 
tal temperature dependence of the paramagnetic susceptibility could 
be reproduced by choosing orbital reduction factors between 0.950 
and 0.975, respectively. The contact contribution of the /sup 1/H- 
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NMR shifts of the cyclopentadienide protons of Cp/sub 3/Pr . 
CNC/sub 6/H/sub 11/ could be simulated by adopting a hyperfine 
coupling parameter A/sub F/ = vertical bar 0.236 vertical bar 
MHz. 


4004 Electrochemistry 
REFER ALSO TO CITATION(S) 28279, 28692 


28936 Carbon dioxide chemistry and electrochemistry of 
a binuclear cradle complex of Ni(0), Nio(p- 
CNMe)(CNMe)2(PPh2CH2PPho),. DeLaet, D.L.; del Ro- 
sario, R.; Fanwick, P.E.; Kubiak, C.P. (Purdue Univ., West 
Lafayette, IN). Journal of the American Chemical Society; 
109: No. 3, 754-758(4 Feb 1987). Contract FG22- 
84PC70791. 

The binuclear Ni(O) complex, Nie(p- 
CNMe)2(CNMe)(dppm):, (1) undergoes two one-electron oxidations 
(E/sub 1/2/ = -0.51 and -0.83 V vs Ag/AgCl) to form the com- 
plex, Tae cate es 2+, (2) the crystal structure of 2 
as the PF,” salt has been determined. Complex 2 crystallized in the 
space group P2; with a = 13.659 (3) A, b = 14.852 (4) A,c = 
17.970 (3) A, B = 101.44 (1)°, V = 3573.0 (2) A’, and Z = 2. The 
structure was refined to convergence (R = 0.056, R/sub w/ = 
0.073) for 4036 unique data over the range 4° = 2 theta = 45° by 
using Mo Ka radiation. Complex 2 exhibits an unusual trans,cis-di- 
phosphine configuration at the Ni centers and contains a semibridg- 
ing isocyanide. The electrochemical behavior of 2 in the presence 
of CO: has been examined. Complex 2 reacts with CO. by an EC 
electrochemical mechanism to afford the CO2 complex Nie(y- 
CNMeCO:)(CNMe)(dppm):, (3) complex 3 also has been prepared 
by reaction of 1 with CO.(1). Prolonged reaction of 1 with CO.(I) 
leads to complete carbonylation and Nie(u-CO)CO)(dppm), (4) 
the results of labeling experiments using CO. and 99% ‘C-en- 
riched Nie(u-'"*CNMe)(**CNMe)(dppm): are interpreted in terms 
of a reaction pathway involving O-atom transfer from CO: to the 
carbon atom of the bridging isocyanide of 1. 


4005 Photochemistry 
REFER ALSO TO CITATION(S) 28966, 28986 


(BNL—39583) The distance and temperature de- 
alias of electron-transfer rates. Sutin, N. (Brookhaven 
National Lab., Upton, NY (USA)). 1987. Contract AC02- 
76CHO00016. 13p. (CONF-870497—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87008200. 

From NATO workshop on photoinduced charge separation 
and energy migration in supramolecular species; Capri, Italy (5 Apr 
1987). 

7 Electron transfer occurs over relatively long distances in a 
variety of systems. In interpreting the measured electron-transfer 
rates it is usually assumed that the rate constants depend exponen- 
tially on the distance separating the two redox sites and that this 
distance dependence arises from the decrease in the electronic cou- 
pling of the redox sites with increasing separation. Although the 
electronic coupling is an important factor determining the distance 
dependence of the rate, theoretical considerations suggest that the 
nuclear factors are also important. The various factors determining 
long-range electron-transfer rates are discussed and it is shown chet 
very different distance dependences are predicted for reactions in 
the normal and inverted free-energy regions. The effect of the en- 
thalpy change on the electron-transfer rate is also considered; three 
enthalpy regions are identified depending on the overall free energy 
and entropy changes for the reaction. 


28938 (DOE/ER/01017—T1) A progress report and pro- 
= concerning the study of isotopically selective, two-step, 

laser photodissociation of polyatomic molecules. Zittel, P.F. 
(Aerospace Corp., Los Angeles, CA (USA). Chemistry and 
Physics Lab.). 12 Mar 1986. Contract AC03-76ERO01017. 
45p. NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE87009193. 

(1) Under a current DOE contract, versatile experimental 
and computer modeling capabilities have been developed to study 


the isotopically selective, two-step, laser photodissociation of small 
molecules. This report reviews our progress on this problem and 
also provides an overview of an extensive study of two-step photo- 
dissociation of OCS conducted over the past 2 to 3 years. The 
report emphasizes investigations of the vibrationally state specific 
photophysics of OCS and relates the results to experimentally ob- 
served isotope enrichments. (2) This document is a proposal for a 
one year Research Grant to study laser isotope separation in cryo- 
genic solutions. The study is a continuation and expansion of an 
effort in this area initiated under a current DOE contract. The pro- 
posed program of research is directed at measuring isotope enrich- 
ments obtained by two-step laser photodissociation of triatomic 
molecules, such as OCS and NO, dissolved in liquid cryogenic sol- 
vents, such as 1-Oz, I-Nz and liquefied rare gases. Fundamental opti- 
cal and kinetic processes which underlie the isotope separation 
process will be investigated. 


28939 (DOE/ER/13439—T2) Infrared absorption spec- 
troscopy and chemical kinetics of free radicals: Progress 
report. Curl, R.F.; Glass, G.P. (Rice Univ., Houston, TX 
Dept. of Chemistry). Mar 1987. Contract FGO05- 
85ER13439. 7p. NTIS, PC A02/MF A001; GPO Dep. File 
Number DE87007315, 
Rate constants for reactions of C,H (ethynyl radical) with 
various gases (C2H2, H2O: etc.) were measured. Gas phase electron- 
ic transitions of C,H and C2D were studies. (DLC) 


28940 (LBL—23130-Abst.) Molecular beam studies of re- 
action dynamics. Lee, Y.T. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1987. Contract AC03-76SF00098. lp. 
(CONF-8706102—1-Abst.). NTIS MF A011; 2; GPO Dep. 
File Number DE87008312. 

From Combustion research contractor’s meeting; Oakland, 
CA, USA (3 Jun 1987). 

Purpose of this research project is two-fold: (1) to elucidate 
detailed dynamics of simple elementary reactions which are theo- 
retically important and to unravel the mechanism of complex chem- 
ical reactions or photo chemical processes which play an important 
role in many macroscopic processes and (2) to determine the ener- 
getics of polyatomic free radicals using microscopic experimental 
methods. Most of the information is derived from measurement of 
the product fragment translational energy and angular distributions 
using unique molecular beam apparati designed for these purposes. 


28941 (N—87-16892) Total and dissociative photoioniza- 
tion cross sections of N2 from threshold to 107 eV. Samson, 
J.A.R.; Masuoka, T.; Pareek, P.N.; Angel, G.C. (Nebraska 
Univ., Lincoln (USA)). 1986. 17p. (NASA-CR—180172; 
NAS—1.26:180172). NTIS, PC A02/MF AO1. 

The absolute cross sections for the production of N(+) and 
N2(+) were measured from the dissociative ionization threshold of 
115 A. In addition, the absolute photoabsorption and photoioniza- 
tion cross sections were tabulated between 114 and 796 A. The ion- 
ization efficiencies were also given at several discrete wave lengths 
between 660 and 790 A. The production of N(+) fragment ions are 
discussed in terms of the doubly excited N2(+) states with binding 
energies in the range of 24 to 44 eV. 


28942 Coupling of CH stretching and bending vibrations 
in trihalomethanes. Wong, J.S.; Green, W.H. Jr.; Cheng, C.; 
Moore, C.B. (Materials and Molecular Research Division of 
the Lawrence Berkeley Laboratory and Department of 
Chemistry, University of California, Berkeley, California 
94720). Journal of Chemical Physics; 86: No. 11, 5994-5999(1 
Jun 1987). Contract AC03-76SF00098. 

The vibrational spectra of HCCls, HCFs, HCChkF, and 
HCCIF; have been measured in the vapor from the CH stretching 
fundamental through to the fifth overtone (i.e., v1 = 6, where v: is 
the number of quanta in the CH stretching mode), using FTIR and 
photoacoustic spectrometers. Instead of a single strong CH over- 
tone progression, additional strong bands attributable to Fermi-reso- 
nant combination tones are prominent in the spectra. The CH 
stretch is found to be most strongly coupled to the CH bending 
mode and much less strongly coupled to the heavy atom motions. 
The resolved band structures are analyzed in the following paper to 
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give quantitative stretch—bend coupling constants for these CH os- 
cillators. 


4006 Radiation Chemistry 


REFER ALSO TO CITATION(S) 28520, 28910, 29383, 29405 


28943 (AD-A—176699/7/XAB) Ozone formation and ion 
chemistry in oxygen radiolysis. Technical ax 1 September 
1985-25 March 1986. Turco, R.; Gilmore, F. (R and D As- 
sociates, Marina del Rey, CA ‘(USA)). ZS Mar 1986. 61p. 
(RDA-TR—135603-003). NTIS, PC A04/MF AOI. 

Detailed electron-impact and chemistry calculations were 
carried out for situations corresponding to a number of published 
oxygen radiolysis experiments. The results fit the measured ozone 
production values within 25%, provided that the neutralization re- 
action of O/sub 4+/ with O/sub 2-/ yields two oxygen atoms, 
while the neutralization of O/sub 4+/ or O/sub 5+/ by O/sub 3/ 
yields no odd oxygen species (0 or 03 except for that already 
present in the ions. In addition, to explain the steady-state ozone 
concentration attained by long duration irradiation, the reaction Os 
+ O2 oxygen sub 2 at room temperature and probably a tempera- 
ture dependence of about exp (-1000/T). 


28944 (INIS-BR—610) Ionizing radiation induced con- 
ductivity in Mylar (PET) and Kapton (Polyimide). Gregorio 
Filho, R. (Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de 
Fisica e Quimica). 1986. 174p. (In Portuguese). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE87701818. 

The extensive results of measurements of the prompt and de- 
layed radiation-induced conductivity of samples of PET and 
Kapton are presented. Experimental parameters, such as the effec- 
tive energy of the radiation, the exposure rate, the total dose, the 
value of the applied electric field, the nature of the electrodes, and 
the ambiental conditions were changed within wide limits. We also 
report measurement of thermally stimulated currents for non-irradi- 
ated and for irradiated samples which allowed us to investigate the 
trap-structure of the materials. Measurements of photo-Compton 
currents with different electrode materials and sample thicknesses 
gave information about the relation between the nature of the elec- 
trodes and the amplitudes of the currents. Based on the generalized 
rate theory of radiation-induced conduction we developed a theo- 
retical model which includes the effect of the applied electric field 
on the carrier generation yield (geminate recombination, Onsager 
effect). Comparison of experimental and theoretical curves allowed 
us to determine the values of the main conduction parameters, such 
as carrier mobility, recombination coefficient, trap densities, for the 
materials under investigation. 


26945 (INIS-mf—10840) Fundamentals of radiation tech- 
nologies. Texts of lectures. Vacek, K. (ed.). (Ustav Jader- 
neho Vyzkumu CSKAE, Rez (Czechoslovakia)). 1985. 
155p. (In Czech). (CONF-8510427—). NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE87701823. 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The proceedings contain papers dealing with current trends 
in radiation technologies, the basic concepts of radiation technol- 
Ogies, the interaction of ionizing radiation with matter, and the 
foundations of radiation chemistry. Also described are the technical 
and economic principles of design and the use of radionuclide radi- 
ation sources and electron accelerators. The problems are discussed 
of radiosterilization, the radiation processing of polymers and their 
degradation, and the radiopreservation of cultural and museum ob- 
jects. Also dealt with is the irradiation of foods and the impact of 
radiation technologies on the environment including radiation 
chemistry problems of nuclear power plants. The basic principles 
are explained of work safety in handling sources of ionizing radi- 
ation. 


28946 (INIS-mf—10840, pp 23-37) Ionizing radiation 
interactions with matter and foundations of radiation chemis- 
try. Teply, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez, 


Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
a ony AOl. File Number DE87701823. (CONF- 
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From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The basic concepts are summed up relating to the transmis- 
sion of ionizing radiation through matter and the point and line 
sources of radiation are characterized. Also described is the interac- 
tion of gamma and X-ray radiation with matter, the photoelectric 
effect and Compton scattering, the interaction of electrons with 
matter and Cherenkov radiation, and quantities characterizing radi- 
ation and its absorption. Discussed are certain dosimetric methods 
(calorimetry, ionometry) and the physical and chemical effects of 
ionizing radiation (radioluminescence, the formation of microstruc- 
ture defects). The basic problems of radiation chemistry are listed. 
(J.C.). 


28947 (INIS-mf—10840, pp 79-91) Radiation processing 
of polymers - cross-linking and degradation. Vokal, A. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez, Czechoslovakia). 1985. 
(In Czech). NTIS (US Sales Only), PC A08/MF A01. File 
Number DE87701823. (CONF-8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The basic questions are discussed of the theory of polymer 
cross-linking and degradation with regard to the effects of ionizing 
radiation. The most important physico-mechanical properties of 
such polymers are summed up on the basis of the kinetic theory of 
rubber elasticity. The effect is discussed of ionizing radiation on dif- 
ferent types of polymers. The irradiation of thermoplastics im- 
proves their properties; in irradiation of elastomers, radiation cross- 
linking may replace conventional curing. (J.C.). 


28948 (INIS-mf—10840, pp 92-99) Radiation polymeriza- 
tion, graft copolymerization and curing. Pesek, M. (Ustav pro 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague, Czecho- 
slovakia). 1985. (In Czech). NTIS (US Sales Only), PC 
A08/MF AOl. File Number DE87701823. (CONF- 
8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The advantages are discussed of radiaton polymerization as 
against polymerization initiated chemically or by UV radiation. The 
problems are described of the use of accelerated electrons in thin- 
layer radiation curing. Ionizing radiation is considered to be a uni- 
versal means for the preparation of various types of grafted poly- 
mers. Various method of the preparation of these polymers are dis- 
cussed. The use of radiation in the preparation of composite materi- 
als is described where the polymer is used in the function of the 
binder or filler. (J.C.). 


28949 (INIS-mf—10840, pp 138-145) Radiation resist- 
ance of technological materials. Vacek, K. (Ustav Jaderneho 
Vyzkumu CSKAE, Rez, Czechoslovakia). 1985. (In Czech). 
NTIS (US Sales Only), PC AO8/MF A0Ol1. File Number 
DE87701823. (CONF-8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

Such types of radiation are used in radiation technologies 
which are not able to cause nuclear reactions but only ionization or 
excitation of electron shells, of atoms and molecules (gamma radi- 
ation, accelerated electrons). Radiation changes are discussed which 
take place in the irradiation of gases (production of ozone and ni- 
trogen oxides) and water (hydrogen generation). The determining 
factor for radiation resistance of hydraulic liquids, lubricating oils 
and solid lubricants is their chemical structure. Irradiation of poly- 
mers leads to cross-linking and degradation. The radiation resist- 
ance of coatings, silicate systems and electronic components is 
overviewed and factors affecting it characterized. (J.C.). 


28950 (INIS-mf—10840, pp 100-109) Radiation preserva- 
tion of cultural and museum objects. Urban, J. (Stredoceske 
Muzeum, Roztoky, Czechoslovakia). 1985. (In Czech). 
NTIS (US Sales Only), PC A08/MF A0Ol1. File Number 
DE87701823. (CONF-8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The possibilities are summed up of using ionizing radiation 
for the treatment of museum collections, namely the biocidal effect 
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of radiation on living organisms. An approximate assessment is 
made of the extent of damage to art and book collections by bio- 
logical pests. Radiation preservation is compared with conventional 
methods which are unsatisfactory, because they do not affect 
deeper layers of materials. Experience is summed up with the use of 
radiation preservation in the Central Bohemian Museum in Roz- 
toky. (J.C.). 


(INIS-mf—10843, pp 8) Preparation of polymer 
membranes by irradition and their applications. Bleha, M.; 
Pesek, M. (Ceskoslovenska Akademie Ved, Prague; Ustav 
pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague, 
Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
PC A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28952 ete Te pp 43) Radiation effects in cel- 
lulose material. Pruzinec, J.; Kadlecik, J. (Slovenska Vysoka 
Skola Technicka, Bratislava, Czechoslovakia). 1985. (In 
Slovak). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28953 (INIS-mf—10843, pp 3) Radiation chemistry re- 
search at UJV Rez. esos, B. (Ustav Jaderneho Vyz- 
kumu CSKAE, Rez, Czechoslovakia). 1985. (In Czech). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 
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28954 (CNIC-I—001) International conference on nuclear 
and radiochemistry (ICNR’ 86). Abstracts. (Chinese Nuclear 
Society, Beijing, BJ. Div. of Nuclear and Radiochemistry; 
Chinese Chemical Society, le ae BJ; Chinese Nuclear So- 
ciety, Beijing, BJ. Div. of Nuclear and Radiochemistry). 
Nov 1986. 303p. (CONF-860912—Absts.). NTIS (US Sales 
Only), PC Al4/MF A01. File Number DE87701930. 
From International conference on nuclear and radioche- 
mistry; Bei China (1 198 
‘This publication ee = abstracts of the papers present- 
ed at the conference. A total of 288 abstracts are divided in the 
four areas: 1. Nuclear Reaction Chemistry; 2. Actinide Chemistry 
and Chemistry of Nuclear Fuel Cycle; 3. Radioanalytical Chemis- 


try; 4. Radiopharmceuticals and Radiolabelled Compounds; and a 
General Session. 


28955 (CONF-870443—1) Possible stabilization of the 
tetravalent oxidation state of berkelium and californium in 
acetonitrile with triphenylarsine oxide. Payne, G.F.; Peter- 
son, J.R. (Tennessee Univ., Knoxville (USA). Dept. of 
Chemistry; Oak Ridge National Lab., TN (USA)). 1987. 
Contract AS05-76ER04447;AC05-840R21400. 8p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87008782. 
From 2. international conference on the basic and applied 
chemistry of f-transition and related elements; Lisbon, Portugal (6 


appears that we may have prepared Bk(IV) 
nitrate nTPAsO and Bk(IV) perchlorate.nTPAsO complexes which 
formed the corresponding Cf([V) complexes through the beta 
decay of Bk-249. Definitive proof should come from similar experi- 
ments with quantities of Bk-249 large enough to allow spectropho- 
tometric detection of the characteristic f—f transitions in these 
berkelium and californium species. It is clear, however, that TPAsO 
and acetonitrile can play a pivotal role in the stabilization of 
lanact(IV) species. 
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28956 (ECN—188) Thermochemical investigations on 
uranyl phosphates and arsenates. Barten, H. (Netherlands 
Energy Research Foundation, Petten; Amsterdam Univ. 
(Netherlands)). Nov 1986. 145p. NTIS (US Sales Only), PC 
A07/MF AO1. File Number DE87701743. 

The results are described of a study of the thermochemical 
stability of anhydrous uranyl phosphates and arsenates. A number 
of aspects of chemical technological importance are indicated in 
detail. The synthesized anhydrous uranyl phosphates and arsenates 
were very hygroscopic, so that experiments on these compounds 
had to be carried out under moisture-free conditions. Further char- 
acterisation of these compounds are given, including a study of 
their thermal stabilities and phase relations. The uranyl phosphates 
reduced reversibly at temperatures of the order of 1100 to 1600°C. 
This makes it possible to express their relative stabilities quantita- 
tively, in terms of the oxygen pressures of the reduction reactions. 
The thermal decomposition of uranyl arsenates did not occur by re- 
duction, as for the phosphates, but by giving off arsenic oxide 
vapour. The results of measurements of enthalpies of solution led to 
the determination of the enthalpies of formation, heat capacity and 
the standard entropies of the uranyl arsenates. The thermochemical 
functions at high-temperatures could consequently be calculated. 
Attention is paid to the possible formation of uranium arsenates, 
whose uranium has a valency lower than six, hitherto not reported 
in literature. It was not possible to prepare arsenates of tetravalent 
uranium. However, three new compounds were observed, one of 
these, UAsOs, was studied in some detail. (Auth.). 145 references, 
25 figures, 43 tables. 


26957 (INIS-mf—10843, pp 33) Application of radio- 
tracers in study of composition and stability of complex com- 
pounds. Navratil, O. (Universita J.E. Purkyne, Brno, 
Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
PC A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


28958 (JINR-E—12-86-144) Electromigration of carrier- 
free radionuclide ions in electrolytes. Hydrolysis of Bi(IID) in 
aqueous solution. Milanov, M.; Roesch, F.; Khalkin, V.A.; 
Henniger, J.; Tran Kim Hung. (Joint Inst. ‘for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1986. 
12p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87702039. 

Submitted to the journal Radiokhimiya. 

The electromigration of carrier-free /sup 205,206/Bi ions in 
a constant electric field has been investigated. Results about de- 
pendence of bismuth ion mobilities on pH have been obtained at 
overall ionic strength 0.25 M and temperature 298.1(1) K. Basing 
on this results hydrolysis constants and individual ion mobilities of 
bismuthium species have been calculated according to the hydroly- 
sis processes of monomeric bismuthium. A relative high ion mobili- 
ty of the monovalent bismuthium cation Bi(OH)2* has been detect- 
ed. This may be interpreted by the existence of monomeric bis- 
muthyl cation in aqueous solutions. 50 references, 6 figures, 2 
tables. 


28959 (JINR-R—6-85-253) '°7Tm production from the 
ytterbium target irradiated by 65-100 MeV protons. Nguen 
Kong Chang; Kolachkovski, A.; Ageev, V.A. (Joint — 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1985. 8p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701885. 

Submitted to the journal Radiokhimiya. 


Production of **’Tm has been investigated in nuclear reac- 
tions of natural ytterbium and protons with the initial energy 65 
MeV and 100 MeV Yb(p, xn)'*’Lu(6/sup +/, e-c., T12/=55 min) 
-> 7Yb(B/sup +/, e-c., T12/=17.3 min) -> ’Tm(e-c., Ti2/ 
=9.25 d). The data are given on the distribution of “Tm, '*’Tm 
and 187m isotopes over the Yb target thickness. In the 4 g/cm? Yb 
target exposed to 64+-1 MeV protons ‘Tm, *’Tm and *Tm 
are produced in quantities 600, 950 and 3 pw Ci/pA x h respectively. 
For E/sub p/=100 MeV the yield of ‘*’Tm from the 12 g/cm? 
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target is 4100 wCi/pA x h with **’Tm impurity = 200%. A tech- 
nique has been developed for separation of Yb and radiothulium by 
cementation from acetate solutions using 0.3% sodium amalgam fol- 
lowed by ion-exchange purification and concentration of the ra- 
diothulium sample. The procedure lasts =3 hours, the chemical 
yield is =90%. 20 references, 5 figures. 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


REFER ALSO TO CITATION(S) 28933 


26960 (DOE/ER/13282—4) Aromatics oxidation and 
soot formation in flames: Progress report, August 15, 1984- 
August 14, 1987. Howard, J.B.; McKinnon, J.T.; Pope, C.J.; 
Shandross, R.A. (Massachusetts Inst. of Tech., Cambridge 
(USA). Dept. of Chemical Engineering). Apr 1987. Con- 
tract FG02-84ER13282. 39p. NTIS, PC A03/MF AO0Oi; 1; 
GPO Dep. File Number DE87008939. 

During this period, the optical diagnostics system was built 
and successfully tested, and probe-collection and fractionation tech- 
niques for the high molecular weight material (HMWM) were de- 
veloped. Exploratory measurements of HMWM in the soot forma- 
tion zone of a benzene/oxygen/argon flame indicated significant 
concentrations of compounds with molecular weighs up to and ex- 
ceeding 1000 g/mole. The concentrations first increase and then 
decay with distance from the burner, indicative of reaction interme- 
diates. Analysis by FTIR revealed the presence of alkyne, alkene 
and alkane structures, and the essential absence of carbonyl and hy- 
droxyl groups. The analysis of measured concentration profiles in 
an almost sooting benzene/oxygen/argon flame was extended to in- 
clude flux and net reaction rate profiles, a critical assessment of 
smoothing procedures, and calculation of net reaction rate profiles 
for species up to 202 amu (pyrene) in an almost sooting benzene/ 
oxygen/argon flame. This work extended previous such calcula- 
tions for about 20 species to include about 30 additional species. 
This was used in comparisons of predicted and experimental forma- 
tion or destruction rates for several aromatic compounds. Falloff 
and chemical activation were found to be important in this study 
and a RRKM program was implemented. The simpler and faster 
QRRK method was studied as a possible alternative for some cases. 
Published mechanisms of combustion chemistry were tested against 
experimental species concentration profiles in a fuel-lean acetylene/ 
oxygen flame. 


28961 (DOE/ER/13400—6) Identification and temporal 
behavior of radical intermediates formed during the combus- 
tion and pyrolysis of gaseous fuels: Kinetic pathways to soot 
formation: Progress report, July 1, 1986-June 30, 1987. Kern, 
R.D.; Pamidimukkala, K.M.; Wu, C.H.; Yong, J.N.; Singh, 
H.J. (New Orleans Univ., LA (USA). Dept. of Chemistry). 
Feb 1987. Contract FG05-85ER13400. 9p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87006237. 

The main focus of our work continues to be the formulation 
of reaction mechanisms appropriate to pyrolytic reactions that per- 
tain to the soot formation process; systems studied include toluene, 
acetylene, allene, ethylbenzene, pyridine, vinylacetylene and 1,2 bu- 
tadiene. The experimental technique involves dynamic analysis of 
the reflected shock zone by time-of-flight (TOF) mass spectrome- 
try, construction of reactant and product profiles from the TOF 


mass spectral data, and computing model profiles from proposed 
mechanisms. 


(DOE/ER/13544—1) Laser spectroscopy and dy- 
namics of combustion intermediates: Progress report, June 1, 
1986-May 31, 1987. Clouthier, D.J. (Kentucky Univ., Lex- 
ington (USA). Dept. of Chemistry). Jan 1987. Contract 
FG05-86ER 13544. 4p. NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE87008903. 


Spectra of sulfur compounds were obtained and analyzed. 
(DLC) 
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28963 (N—87-17436) Evolution of a localized thermal ex- 
plosion in a reactive gas. Final report. Jackson, T.L.; Kapila, 
A.K.; Stewart, D.S. (National Aeronautics and Space Ad- 
ministration, Hampton, VA (USA). Langley Research 
Center). Jan 1987. 63p. (NASA-CR—178231; ICASE—87-2; 
NAS—1.26:178231). NTIS, PC A04/MF A0O1. 

Experimental observations of ignition in premixed gaseous 
reactants indicate that perfectly homogeneous initiation is practical- 
ly unrealizable. Instead, combustion first sets in, as a rule, at small, 
discrete sites where inherent inhomogeneities cause chemical activi- 
ty to proceed preferentially and lead to localized explosions. Com- 
bustion waves propagating away from these hot spots or reaction 
centers eventually envelop the remaining bulk. This study examines 
the spatial structure and temporal evolution of a hot spot for a 
model involving Arrhenius kinetics. The hot spot, characterized by 
peaks in pressure and temperature with little diminution in local 
density, is shown to have one of two possible self-similar structures. 
The analysis employs a combination of asymptotics and numerics, 
and terminates when pressure and temperature in the explosion 
have peaked. 


28964 (SAND—86-2410C) Numerical modeling of chemi- 
cally reacting fluid flow in a closed volume. Behr, V.L.; 
Chou, D.C. (Sandia National Labs., Albuquerque, NM 
(USA); United International Engineering, Inc., Albuquer- 
que, NM (USA)). 1987. Contract AC04-76DP00789. 19p. 
(CONF-870622—1). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE87001415. 

From 19. fluid dynamics, plasma dynamics, and laser confer- 
ence; Honolulu, HI, USA (8 Jun 1987). 

The numerical modeling of chemically reactive fluid flow is 
a very difficult problem. Differing time scales for the chemical 
processes from the fluid processes are partially responsible for the 
difficulty involved. The chemical reactions take place in a very thin 
layer known as the flame front. The thickness of the flame front is 
very thin compared to a typical grid size used for computational 
fluid dynamics. Thus resolution of the flame zone requires the use 
of either a variable grid approach or a coordinate transformation. 
Experiments have been conducted involving the combustion of lean 
mixtures of hydrogen and air. A cursory review of the results 
seems to indicate combustion occurring in a one-dimensional fash- 
ion. An existing computer code known as CONCHAS:SPRAY has 
been modified to model these combustion experiments. An exten- 
sive parametric study that was performed in an attempt to achieve 
good agreement between the experimental and numerical results 
achieved with a one-dimensional model is discussed. The experi- 
mental results are examined in more detail to reveal the importance 
of multi-dimensional effects. 


28965 (SAND—86-2411C) Thermochemistry of combus- 
tion in lean mixtures of hydrogen and air. Behr, V.L.; Chou, 
D.C. (Sandia National Labs., Albuquerque, NM (USA); 
United International Engineering, Inc., Albuquerque, NM 
(USA)). Oct 1986. Contract AC04-76DP00789. 14p. 
(CONF-870623—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87000570. 

From 22. AIAA thermophysics conference; Honolulu, HI, 
USA (8 Jun 1987). 

In order to understand the phenonenon of combustion, it is 
necessary to understand how the coupled set of chemical reactions 
that describes the combustion process behaves. A set of chemical 
equations is modeled mathematically using finite rate kinetics and 
the usual non-Arrhenius expression for the rate constants. The set 
of chemical reactions considered is that describing the combustion 
of lean mixtures of hydrogen and air, including reactions involving 
"third bodies” or a “bath gas”. A numerical integration routine is 
used to solve the set of stiff, coupled, ordinary, nonlinear differen- 
tial equations that describe the combustion problem. The impor- 
tance of each species and reaction is investigated by examining the 
relative reaction rates and species concentrations. Of the original 
set of eighteen reactions associated with the combustion of hydro- 
gen in air, ten reactions are found to be unimportant in describing 
the overall combustion process. Details are given in terms of the 
chemical mechanisms of combustion as to why the ten reactions are 
unimportant. Numerical results from a one-dimensional combustion 
problem are presented as a means of verifying the validity of the 
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simplified set of eight reactions even with the presence of spatial 
effects. These results are also compared to some experimental re- 
sults. 


28966 (UCRL—96272) Analytical modeling of enhance- 
ment of premixed H2/air flames with photochemically pro- 
duced radicals. Lavid, M.; Stevens, J.G.; Westbrook, ex. 
(M.L. Energia, Inc., Princeton, NJ (USA); Lawrence Liver- 
more National Lab., CA (USA)). 24 Feb 1987. Contract W- 
7405-ENG-48. 10p. (CONF-870307—19). NTIS, PC A02. 
File Number DE87007095. 

From ASME/JSME/SES solar energy conference; Honolu- 
lu, HI, USA (22 Mar eg 

A numerical model has been used to study photochemical 
enhancement of laminar, fuel-lean H2-air flames. Flame speed, tem- 
perature, and species concentrations have been calculated by solv- 
ing the one-dimensional time-dependent conservation equations 
with a detailed mechanism for H2 oxidation. To examine the effect 
of irradiation on the propagating flame, unimolecular photodissocia- 
tion reactions were incorporated into the kinetic scheme. They sim- 
ulated the photodissociation of O02 or HO2 with vacuum ultraviolet 
or ultraviolet irradiation, respectively. Combustion enhancement 
has been determined in terms of increases in flame speed. Signifi- 
cant increases have been calculated, as much as 62% over the com- 
parable value without irradiation. The radical deposition achieved 
by photodissociation alters the balance between chain branching 
and termination, producing higher radical concentrations, especially 
in the critical induction zone. The resulting increases in the rate of 
fuel consumption are evident in the higher calculated flame speeds. 
The rate and position of radical deposition are key factors in the 
enhancement obtained. 


28967 Propagation of a premixed flame in a divided- 
chamber combustor. Cattolica, R.J.; Barr, P.K.; Mansour, 
N.N. (Sandia National Labs., Livermore, CA; NASA, Ames 
Research Center, Moffett Field). pp 15 of Aerospace sci- 
ences meeting. Reno, NV; AIAA (1987). (AIAA-Paper— 
87-0222; CONF-8701 33—). 

From 25. AIAA aerospace sciences meeting; Reno, NV, 
USA (12 Jan 1987). 

The propagation of premixed ethylene-air mixtures (of 0.5, 
0.525, 0.55, and 0.65 equivalence ratios) in a divided-chamber com- 
bustor was investigated. The vessel, divided by a small cylindrical 
prechamber, had optical access (for laser-schlieren videography) 
and was instrumented by a pressure transducer. For the Reynolds 
numbers of 1870, 2300, and 2830, the observed spatial development 
of the laminar flames showed that the flame position and shape 
could be scaled by a characteristic time, based on the burned gas 
flame speed and the length of the prechamber. Above a Reynolds 
number of 4330, this scaling breaks down the appearance of Kelvin- 
Helmholtz instabilities. The observed flame propagation was com- 
pared with predictions obtained with a numerical model of flame 
propagation. The calculated spatial and temporal development of 
the flame in the main combustion chamber agreed with the experi- 
mental observations only for the lowest Reynolds number (1870). 
30 references. 
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28968 (EGG-M—32186) How to perform statistical toler- 
ance analysis. Cox, N.D. (EG and G Idaho, Inc., Idaho 
Falls (USA)). 1987. Contract AC07-761D01570. 5p. (CONF- 
870544—1). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87001442. 

From 41. annual quality conference; Minneapolis, MN, USA 
(4 May 1987). 

This exposition deals with techniques of statistical tolerance 
analysis. The intent of the methodology is to allow the engineer to 
evaluate the effect of manufacturing tolerances and uncertainties in 
functional parameters on the performance or dimensions of a manu- 
factured product. It provides information on the probability distri- 
bution of the output or dimension so that the analyst can make de- 
cisions on the quality of the product prior to actual manufacture. 
The technique provides a general tool which can be used in the 
analysis of systems of a general nature. 
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28969 (PB—87-146387/XAB) Ishikawajima-Harima En- 
gineering Review, Vol. 26, No. 2, November 1986. (Ishikawa- 


jima-Harima Heavy Industries Co. — Tokyo (Japan)). 


1986. 70p. NTIS, PC PC E04/MF E0 

Text in Japanese with English aes See also Volume 26, 
No. 2, PB—86-198785. 

The Table of Contents is as follows: Impact Strength of 
Fiber-Reinforced Metals--ist Report Constitutive Equations of Uni- 
directional Composites and Dynamic Tensile Test of FRM; Model 
Test of Ice Forces on Arctic Structures in Ice Model Tank; Devel- 
opment of the Automatic Flatness Control System of Strip Shape; 
Development of Nuclear Plant Piping Support System; 240 Water 
Cooled Rotary Combustor Municipal Refuse Incineration Plant De- 
livered to Dyusen-en (Kumiai) Public Cooperation; Shuttle and 
Server (High Through-Put Rate Automatic Warehouse). 


4202 Facilities And Equipment 


i ALSO TO CITATION(S) 28363, 28366, 28372, 28577, 28578, 29009, 


28970 (AD-A—176916/5/XAB) Vortices in long Joseph- 
son junctions. Annual report No. 1, November 1985-Novem- 
ber 1986. Nordman, J.E.; Beyer, J.B. (Wisconsin Univ., 
Madison (USA)). Dec 1986. 13p. NTIS, PC A02/MF AO1. 

Research during the initial year of this grant concentrated on 
fabrication and modeling of long Jusephson-junction structures. A 
particular effort was made to understand the basic operating mech- 
anisms of a type of superconducting transistor, the vortex-flow 
transistor, and to optimize its circuit performance. Fabrication tech- 
niques were developed using niobium and lead superconductors. 
These techniques allow rapid production of a variety of device 
shapes. An optimization of geometric configuration was made to 
produce the most desirable device characteristics. Amplification 
was observed at low frequencies and initial-coupling circuit designs 
were made to enable high-frequency measurement. Development of 
potentially more versatile fabrication techniques using niobium and 
niobium nitride was also begun, as was a simulation study aimed 
primarily at understanding spatially nonuniform long junction struc- 
tures. 


28971 (AD-A—177016/3/XAB) Fluxons and order in 
long Josephson junctions. Annual report, November 1985-No- 
vember 1986. Symko, O.G. (Utah Univ., Salt Lake City 
(USA). Dept. of Physics). 29 Dec 1986. 32p. NTIS, PC 
A03/MF AO1. 

The behavior of fluxons was studied in all-niobium long Jo- 
sephson Junctions. Fluctuations due to fluxon motions between bis- 
table states were investigated, showing Lorentzian spectra with 
characteristic times ranging form 10 milliseconds to 1 microsecond. 
Instabilities in the current steps of the I-V characteristics were ana- 
lyzed in terms of intermittency between periodic solutions and un- 
stable behavior leading to chaos. The effects of boundaries were in- 
vestigated as to the gain and fluctuations of long Josephson junc- 
tions. Ultrasonic radiation was used to study fluxon-pinning prob- 
lems. Experiments are proposed for the next period. They deal with 
fundamental questions such as fluctuations, tunneling, and boundary 
conditions, affecting the performance of the junctions and their ap- 
plications. 


28972 (ECN—189) User’s guide for the triple-axis spec- 
trometer HB3. Vlak, W.A.H.M.; Frikkee, E. (Netherlands 
Energy Research Foundation, Petten). Nov 1986. 65p. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE87701744. 

This report serves as a manual for the users of the triple-axis 
spectrometer installed at beamport HB3 of the High Flux Reactor 
in Petten. The main part of the text is devoted to the control of the 
spectrometer operation and the data handling by means of a PDP 
11/23 computer. The various options are implemented in a collec- 
tion of menu-driven and command-driven programs which utilise 
the flexibility of the RSX-11M operating system without requiring 
detailed knowledge of the user about this system. For the conven- 
ience of the experienced user, who might wish to update or extend 
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the software, a technical supplement is included. (Auth.). 3 refer- 
ences, 5 figures, 6 tables. 


26973 (LA-UR—86-3852) Growth of buckling instabilities 
during radial collapse of an impulsively-loaded cylindrical 
shell. Duffey, T.A.; Warnes, R.H.; Greene, J.M. (Los 
Alamos National Lab., NM (USA)). 1987. Contract W-7405- 
ENG-36. 28p. (CONF- -870636—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87002907. 

From 5. national congress on pressure vessels and piping; 
San Diego, CA, USA (28 Jun 1987). 

iditions leading to the growth of initial imperfections for 

rings or cylindrical shells subjected to initial uniform inward impul- 
sive velocity loading are investigated. The work is motivated by a 
need to prevent buckling of rings during the contracting ring test, 
which is used to determine intermediate strain rate compressive 
stress-strain data. A previous analysis by Abrahamson is extended 
to include deceleration of the ring during inward motion; and the 
results of this deceleration are found to greatly influence the 
growth of imperfections (buckling). Qualitative comparisons with 
experimental data are presented. 


28974 (MCR—86-2601) Orbital transfer vehicle concept 
definition and system analysis study: Volume 1, Executive 
summary. Dickman, G.J. (Martin Marietta Corp., Denver, 
CO (USA). Denver Aerospace). Feb 1986. 44p. (NAS—8- 
36108). Martin Marietta, Denver Aerospace, Box 179, 
Denver, CO 80201. File Number TI87900589. 

The NASA sponsored, advanced upper stage studies con- 
ducted during the past decade will provide major solutions to help 
determine the future program for advanced technology orbital 
transfer vehicles operating both from the ground and from a space 
base. The space based systems will provide a new era of payload 
delivery capabilities for a wide variety of users, with space basing 
advantages and new economics for the users. This study describes 
the recommended cryogenic Orbital Transfer Vehicle (OTV) oper- 
ating from the ground to meet mid 1990s user needs. The ground 
based OTV evolves to a space based system operating from the 
NASA Space station now being defined. The proposed OTV plan 
incorporates the best features of a new OTV, the Initial Operational 
Capability (IOC) and growth Space Station, the Orbital Maneuver- 
ing Vehicle (OMV) for support operations, and the Space Trans- 
portation System (STS) expanded with the multipurpose external 
tank Aft Cargo Carrier (ACC) as a logistics system. The ACC pro- 
vides launch cargo space to augment the Shuttle bay volume and 
supports an STS propellant scavenging system. 


28975 (NP—7770086) Thermal lay-out of profile cooling 
sections using the finite element method (FEM). Schmidt, J. 
(Technische Hochschule Aachen (Germany, F.R.). Fakul- 
taet fuer Maschinenwesen). 1 Jul 1985. 154p. (In German). 
NTIS (US Sales Only), PC A08. File Number DE87770086. 

In the present work a concept for a secure lay-out of cooling 
sections under thermodynamical aspects is presented. The transfor- 
mation of the basic differential equations into a system of programs 
for computation and analysis has been made to describe arbitrarily 
chosen geometries and to study their behaviour within the cooling 
section. The program TEMSIM, developed for that purpose on a 
32 bit minicomputer, has also been implemented on a low cost 16- 
bit PC by which all the results represented in the following were 
computed and evaluated. Using the program system TEMSIM a 
heat transfer analysis has been done with regard to characteristical 
types of profile cooling sections. The values describing the heat ex- 
change between the extrusion profile and the cooling surrounding 
were determined by use of an iterative adaptation on the basis of 
temperature measurements in the practical process. These convec- 
tive heat transfer coefficients were continually adapted until the 


computed temperature curves were in accordance with the meas- 
ured ones. 


28976 (ORNL/TM—10388) Proposal for continued re- 
search in intelligent machines at the Center for Engineering 
Systems Advanced Research (CESAR) for FY 1988 to FY 
1991. Weisbin, C.R. (Oak Ridge National Lab., TN (USA)). 
Mar 1987. Contract AC05-840R21400. 143p. (CESAR—87/ 


O9P). NTIS, PC A07/MF AOI; 1; GPO Dep. File Number 
DE87007789. 
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This document reviews research accomplishments achieved 
by the staff of the Center for Engineering Systems Advanced Re- 
search (CESAR) during the fiscal years 1984 through. 1987. The 
manuscript also describes future CESAR objectives for the 1988- 
1991 planning horizon, and beyond. As much as possible, the basic 
research goals are derived from perceived Department of Energy 
(DOE) needs for increased safety, productivity, and competitive- 
ness in the United States energy producing and consuming facilities. 
Research areas covered include the HERMIES-II Robot, autono- 
mous robot navigation, hypercube computers, machine vision, and 
manipulators. 


28977 (PB—87-165585/XAB) Electromechanical proper- 
ties of superconductors for high-energy physics applications. 
Elkin, J.W.; Goodrich, L.F.; Moreland, J.; Pittman, E.S.; 
Clark, A.F. (National Bureau of Standards, Boulder, CO 
(USA). Center for Electronics and Electrical Engineering). 
a 1986. 112p. (NBSIR—86/3061). NTIS, PC A06/MF 
AOl. 

This report covers the first year of a 33-month project to es- 
tablish a systematic base of experimental data on electromechanical 
effects in superconducting wire and cables for high-energy-physics 
magnet applications. The research is focused in four general re- 
search areas: electromechanical relationships in NbTi, studies of 
NbTi strands extracted from cables, sausaging effects in NbTi, and 
studies of the NbTi energy gap. 


28978 (UCID—20886) Lagrangian finite element analysis 
of the penetration of earth penetrating weapons. Rosinsky, 
R.W. (Lawrence Livermore National Lab., CA (USA)). 22 
Nov 1985. 55p. (CONF-8510433—1). NTIS, PC A04/MF 
A01. File Number DE87005267. 

From 5. general meeting of JOWOG 31; Aldermaston, UK 
(28 Oct 1985). 

Buried targets, such as hardened missile silos, that are resist- 
ant to the effects of air blast from above-ground or surface-burst 
explosions may be vulnerable to the effects of ground motion pro- 
duced by nearby underground explosions. An earth penetrating 
weapon (EPW) is being developed to exploit this phenomena. To 
design the EPW system, loads on the weapon due to the penetra- 
tion event must be determined. This paper presents the methodolo- 
gy for performing Lagrangian finite-element analysis of the penetra- 
tion event in two and three dimensions. In order to describe the 
methodology, results from analyses done for a particular EPW im- 
pacting a particular target medium are presented. The results for 
impacts with nonzero angles of incidence and nonzero angles of 
attack show the importance of being able to calculate three dimen- 
sional penetration loads. 62 figs. 


28979 (UCRL—95464) Application of a 100-kV electric 
gun for hypervelocity impact studies. Osher, J.E.; Chau, 
H.H.; Gathers, G.R.; Lee, R.S.; Weingart, R.C. (Lawrence 
Livermore National ‘Lab., CA (USA) Oct 1986. Contract 

W-7405-ENG-48. 10p. (CONF- 8610268—1). NTIS, PC A02. 
File Number DE87008730. 

From Hypervelocity impact symposium; San Antonio, TX, 
USA (21 Oct 1986). 

The Lawrence Livermore National Laboratory 100-kV elec- 
tric gun has been used to launch flat-plate projectiles for use in 
studies of spall and hypervelocity impact penetration of thin plates. 
Impactors were 0.3-mm thick Kapton with dimensions and veloci- 
ties ranging from 100 mm? at 4 km/s to 10 mm? at 18 km/s. A 
Fabry-Perot laser velocimeter, an electronic streak camera, and a 
flash x ray were used as diagnostics of the flyer-plate impact on the 
selected specimen. Experiments generally included the recovery of 
the remnant specimen and fragments for detailed examination, per- 
mitting a study of incipient spail, onset of melting, and fraction 
fragmented. Experiments to be described include spall measure- 
ments on simple and composite target walls at normal and oblique 
incidence and “reverse ballistics” impacts of the thin-plate impactor 
on a stationary penetrator (e.g., Kapton impactors at 15 km/s inci- 
dent on rods of steel, aluminum, and lead) for calibration of hyper- 
velocity impact codes. 
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26980 Adapter plate assembly for adjustable mounting of 
objects. Blackburn, R.S. (to Dept. of Energy). US Patent 
Application 6-859,167. 2 May 1986. 16p. Contract AC04- 
76DP00789. DE87007243 NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87007243. 

An adapter plate and two locking discs are together affixed 
to an optic table with machine screws or bolts threaded into a fixed 
array of internally threaded holes provided in the table surface. The 
adapter plate preferably has two, and preferably parallel, elongated 
locating slots each freely receiving a portion of one of the locking 
discs for secure affixation of the adapter plate to the optic table. A 
plurality of threaded apertures provided in the adapter plate are 
available to attach optical mounts or other devices onto the adapter 
plate in an orientation not limited by the disposition of the array of 
threaded holes in the table surface. An axially aligned but radially 
offset hole through each locking disc receives a screw that tightens 
onto the table, such that prior to tightening of the screw the lock- 
ing disc may rotate and translate within each locating slot of the 
adapter plate for maximum flexibility of the orientation thereof. 


28981 Double diameter boring tool. Ashbaugh, F.A.; 

Murry, K.R. (to Dept. of Energy). US Patent Application 
6-827,704. 10 Feb 1986. 14p. Contract AC04-76DP00613. 
DE87007297 NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87007297. 

A boring tool and a method of operation are provided for 
boring two concentric holes of precision diameters and depths in a 
single operation. The boring tool includes an elongated tool body, a 
shank for attachment to a standard adjustable boring head which is 
used on a manual or numerical control milling machine and first 
and second diametrically opposed cutting flutes formed for cutting 
in opposite directions. The diameter of the elongated tool body is 
substantially equal to the distance from the first flute tip to the axis 
of rotation plus the distance from the second flute tip to the axis of 
rotation. The axis of rotation of the tool is spaced from the tool 
centerline a distance substantially equal to one-half the distance 
from the second flute tip to the axis of rotation minus one-half the 
distance from the first flute tip to the axis of rotation. The method 
includes the step of inserting the boring tool into the boring head, 
adjusting the distance between the tool centerline and the tool axis 
of rotation as described above and boring the two concentric holes. 


28982 The Los Alamos liquid hydrogen neutron-modera- 
tor system. Robinson, H.; Russell, G.J.; Williamson, K.D. 
Jr.; Edeskuty, F.J. (Los ‘Alamos National Lab., P.O. Box 
1663, Los Alamos, NM 87545). pp 172-176 of. Cryogenic 
properties, processes and applications - 1986. Kidnay, A.J.; 

Hiza, M.J. New York, NY; American Institute of Chemical 
Engineers (1986). (CONF-8 361131—). 

From 6. intersociety cryogenics symposium; Miami Beach, 
FL, USA (2 Nov 1986). 

A liquid-hydrogen neutron-moderator system was designed, 
tested, and successfully operated in the Los Alamos Neutron Scat- 
tering Center (LANSCE). The major system components include a 
450-500 W helium refrigerator, a helium/hydrogen heat exchanger, 
a liquid hydrogen centrifugal pump, and a target chamber. The 
design and testing of the system are discussed and experimental re- 
sults presented. To date the target has been subjected to beam cur- 
rents as high as 35.5 p a (25W). Suggestions for future improve- 
ments are given. 


28983 Design of tube-in-shell heat exchangers for He-II. 
Dresner, L. (Oak Ridge National Lab., Oak Ridge, TN 
37831). pp 81-85 of Cryogenic properties, processes and ap- 
plications - 1986. Kidnay, A.J.; Hiza, M.J. New York, NY; 
American Institute of Chemical Engineers (1986). (CONF- 
861131—). Contract AC05-840R21400. 

From 6. intersociety cryogenics symposium; Miami Beach, 
FL, = Nov 198 

e tube-in-shell heat exchangers considered, hot, pressur- 

ized sell flows through a bank of parallel tubes immersed in a 
constantly renewed bath of cold, saturated He-JI. The temperature 
distribution in the tubes, which is determined by the interplay of 
longitudinal convection, longitudinal Gorter-Mellink heat transport 
(internal convection), and transverse heat transfer through the 
walls, has been calculated. The results are given in graphical form 
convenient for rapid design. Illustrative examples are worked. 
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28984 A truck cask design for shipping defense high-level 
waste. Madsen, M.M.; Zimmer, A. (Sandia National Labs., 
P.O. Box 5800, Albuquerque, NM 87185). pp 839-848 of 
High-level nuclear waste disposal. Burkholder, H.C. Colum- 
bus, OH; Battelle Press (1985). (CONF-850918—). Contract 
AC04-76DP00789;A C04-80SF 10791. 

From International topical meeting on high level nuclear 
waste disposal - technology and engineering; Pasco, WA, USA (24 

1985). 

~ The Defense High-Level Waste (DHLW) cask is a Type B 
packaging currently under development by the U.S. Department of 
Energy (DOE). This truck cask has been designed to initially trans- 
port borosilicate glass waste from the Defense Waste Processing 
Facility (DWPF) to the Waste Isolation Pilot Plant (WIPP). Specif- 
ic program activities include designing, testing, certifying, and fab- 
ricating a prototype legal-weight truck cask system. The design in- 
cludes such state-of-the-art features as integral impact limiters and 
remote handling features. A replaceable shielding liner provides the 
flexibility for shipping a wide range of waste types and activity 
levels. 
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REFER ALSO TO CITATION(S) 28356, 28877 


28985 (AD-A—176489/3/XAB) Fast plasma mixing - a 
new excitation method for c-w gas lasers. Schaefer, G. (Poly- 
technic Univ., Farmingdale, NY (USA). Weber Research 
Inst.). Oct 1986. 5p. NTIS, PC A02/MF AO1. 

Pub. in IEEE J. of Quantum Electronics, Vol. QE-22, No. 
10, 2022-2025(Oct 1986). 

Fast plasma mixing is proposed as a method to generate pop- 
ulation inversions on electronic transitions for continuous lasers. Se- 
lective excitation is accomplished by preparing collision partners 
for excitation in two or more separate beams. Excitation in a well- 
defined reaction volume and a fast flow in combination with a suit- 
able resonator will allow the fast removal of decay products from 
the active volume. This pumping method will allow the operation 
of new C-W laser systems not possible with conventional dis- 
charges and C-W operation of laser systems, which at this time can 
only be operated as pulsed lasers. A test device was used to study 
the proposed excitation method. C-W operation as a fluorine laser 
demonstrated the general feasibility of this method. Of special inter- 
est are molecular lasers pumped by charge or energy transfer from 
atomic species or by chemical reactions and excimer lasers. These 
lasers may offer the capability of operating CW tunable gas lasers 
in the visible and ultraviolet spectral regime. 


28986 (AD-A—176574/2/XAB) Photochemically pumped 
i. (d’ *Pi/sub 2g/ — a’ *Pi/sub 2u/) emission in mixtures of 
i: + CsF;I and I, + Os: implications for chemically initiat- 
ed, broadband optically pumped I, (d’ — a’) lasers. Stech, 
D.J.; Muller, C.H.; Czyzak, S.R.; Neumann, D.K. (Air 
Force Academy, CO (USA). Frank J. Seiler Research 
Lab.). 22 Dec 1986. 3p. (FJSRL-JR—87-0001). NTIS, PC 
A02/MF AO1. 

Pub. in Applied Physics Letters, Vol. 49, No. 25, 1683- 
1685(22 Dec 1986). 

The first observation of photochemically initiated Iodine (D 
— A) emission at 342 nm is reported. Mixtures of iodine and hepta- 
fluoro iodobutane or iodine and trioxide were excited by a krypto- 
fluorine laser at 248nm photodissociating the heptafluoro iodobu- 
tane or trioxide. Rapid collisional redistribution results in the F, D 
— D crossover. Gain of several percent per centimeter on the D 
yields A transition may be possible with the appropriate gas mix- 
ture and pump source. 


28987 (AD-A—177004/9/XAB) Development of x-ray 
laser media: measurement of gain and development of cavity 
resonators for wavelengths near 130 angstroms. Final report, 
1 January 1984-30 September 1985. Yaakobi, B. (Rochester 
Univ., NY (USA). Lab. for Laser Energetics). 30 Sep 1985. 
47p. NTIS, PC A03/MF AO1. 

Gain of about three per cm over a lasing length of 13.6 mm 
was measured on the 3-to-2 transition of hydrogen-like carbon (C 
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VI) at 182 angstroms. Laser imploded, thin, cylindrical shells were 
investigated in the search for more-efficient targets, new techniques 
were developed to fabricate the cylindrical shell targets. The details 
of x-ray emission from target plasmas were fully characterized. 


26988 (AD-A—177075/9/XAB) Coupled high-power-wa- 
veguide laser research. Interim report, 1 July 1985-30 June 
1986. Contor, A.J.; Hart, R.A.; Kennedy, J.T.; Newman, 
L.A. (United Technologies Research Center, East Hartford, 
CT (USA)). 31 Oct 1985. 6lp. (UTRC/R—86-927184). 
NTIS, PC A04/MF AOI. 

The objective of this program is to study, both from an ex- 
perimental and theoretical perspective, coupled-with-power CO: 
waveguide lasers. This study is concerned with, but not limited to, 
hollow-bore ridge-waveguide laser arrays. The ability to achieve 
phase-locked operation of two-and three-element under a previous 
AFOSR contact. In the present program, the authors are exploring 
the scalability of the hollow-bore ridge-waveguide-array concept to 
larger linear arrays and two-dimensional arrays. This is being ac- 
complished by fabricating, operating, and characterizing a variety 
of laser arrays and by conducting analyses to help interpret the ob- 
served operational characteristics and point the way to improve- 
ments in the performance of the laser arrays. 


28989 (AD-A—177157/5/XAB) Laser line broadening 
due to classical and quantum noise and the free-electron-laser 
linewidth. Gover, A.; Amir, A.; Elias, L.R. (California 
Univ., Santa Barbara (USA). Quantum Inst.). 1 Jan 1987. 
10p. (TR—69). NTIS, PC A02/MF AO1. 

Pub. in Physical Review A, Vol. 35, No. 1, 164-173(1 Jan 
1987). 
& The problem of fundamental laser line broadening due to 
random spontaneous emission of radiation and amplification of ther- 
mal radiation noise is analyzed in terms of a classical fluctuating- 
field phasor model. A general expression is derived for the intrinsic 
linewidth, given in terms of the spectral power of the radiation- 
noise source, which can be classical or quantum mechanical in 
nature. In the case of a two-level atomic laser, recovered by the use 
of Einstein relations, is the traditional linewidth formula of the 
Schalow Townes form. In the case of the free-electron laser (FEL), 
using the explicit expression for the spontaneous emission, calcula- 
tion of the laser linewidth are presented by purely classical meth- 
ods. The result agrees with the one obtained in the framework of a 
quantum-mechanical model. Using extended Einstein relations ap- 
plicable to classical radiators, shows that a Schalow Townes type 
formula can be obtained for the FEL. The theory predicts extreme- 
ly narrow intrinsic linewidth (10-7 Hz) for cw FEL’s with param- 
eters similar to those of the FEL experiment of Elias et al. 


28990 (AD-A—177193/0/XAB) Reduction of radiative 
trapping effects in x-ray lasers using autoionizing transitions. 
Memorandum report. Elton, R.C. (Naval Research Lab., 
Washington, DC (USA)). 12 Dec 1986. 20p. (NRL-MR— 
5906). NTIS, PC A02/MF AO1. 

Autoionizing transitions are proposed for reducing the self- 
quenching in plasma x-ray lasers brought about by resonance trap- 
ping on the lower laser level when it depopulates by radiative 
decay. One method involves a buffering plasma sheath that con- 
verts the photons to thermalizing electrons. Another involves ad- 
vanced laser schemes that terminate directly on autoionizing levels, 
such that the photons typically trapped are replaced by electrons. 


28991 (AD-P—005102/9/XAB) Mirror degradation and 
performance requirements in free-electron lasers. Deacon, 
D.A. (Deacon Research, Palo Alto, CA (USA)). Oct 1985. 
Sp. NTIS, PC A02/MF AO1. 

This article is from International Conference on Insertion 
Devices for Synchrotron Sources Held in Stanford, California on 
27-30 October 1985, AD-A176 377. 

Free-electron lasers place demands on optics that require ex- 
tensions of the state of the art in both substrates and coatings. Fur- 
ther effort is needed to counteract the sources of energy deposition 
into the optics, and to deal effectively with the resulting thermal 
effects. This paper reviews the scaling and possible mechanisms of 
single photon damage, and discusses the thermal phenomena ex- 
pected in FEL optics. 
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28992 (DOE/ER/25019—3) Free electron lasers with 
variable parameter wigglers: A strictly nonlinear oscillator 
with slowly varying parameters. Li, Yiping. (Washington 
Univ., Seattle (USA). Dept. of Applied Mathematics). Apr 
1987. Contract FG06-86ER25019. 171p. (TR—87-2). NTIS, 
PC A08/MF AO1; 1; GPO Dep. File Number DE87008935. 

The first part of this dissertation gives a detailed mathemati- 
cal modeling of free electron lasers (FEL), and the second part is a 
study of a number of general perturbation methods for solving FEL 
and other systems. A dimensionless model of the motion of elec- 
trons in FEL is derived and secular effects due to slow variations 
in the magnetic field amplitude of the wiggler, and the effect of the 
density of electrons on the rate of evolution of the signal field are 
systematically accounted for. The mathematical problem reduces to 
the analysis of a strictly nonlinear oscillator with slowly varying 
parameters and small perturbation terms. Two distinguished limits 
governing the rate of variation of the wiggler, and three distin- 
guished limits governing the evolution of the signal field are identi- 
fied. To analyze solutions of FEL and other strictly nonlinear sys- 
tems, the method of Kuzmak-Luke and the method of averaging 
are reviewed and extended, then it is shown that both methods are 
equivalent. In order to implement the calculation of explicit solu- 
tions, two approximation schemes are developed. The first uses an 
approximation for the potential such that the first order solution is 
expressible in terms of elliptic functions. The second method in- 
volves use of a truncated Fourer series to represent either the leas- 
ing order solution or the transformation of the governing equations 
to a form which is solvable by standard methods. The discussion is 
concluded with several examples illustrating these ideas. 


28993 (NP—7770090) Data acquisition and data process- 
ing techniques illustrated by the example of stability experi- 
ments on laser dyes. Lorch, A. (Tuebingen Univ. (Germany, 
F.R.). Fakultaet fuer Chemie und Pharmazie). 1980. 91p. (In 
German). NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE87770090. 

Instruments for measuring the photoreactions of laser dyes 
are described. Methods of evaluation and approximation techniques 
for calculating the kinetic constants are presented. 


28994 (SAND—87-0163) Optical energy transfer subas- 
semblies. Tuttle, B.A.; Rose, B.H.; Keefe, R.G.; Brunty, 
D.J. (Sandia National Labs., Albuquerque, NM (USA)). 
Apr 1987. Contract AC04-76DP00789. 56p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE87009235. 

Transfer of energy into an electrically isolated region by op- 
tical energy transfer subassemblies (OETS) was investigated. The 
OETS were based on photovoltaic conversion of light from a di- 
rectly modulated semiconductor laser coupled by an optical fiber to 
a single junction solar cell. A ferrite core transformer increased the 
voltage to desired levels inside the isolated region. Two specific 
functions were characterized: (1) energizing a half-wave rectifier 
circuit for a continuous 5 V power source and (2) charging a ca- 
pacitor. Our best subassembly supplied 5.5 V and 0.5 mA continu- 
ously and charged a 30 pf capacitor to 27 V in 3 s. 


28995 A novel injection and switchout scheme for multi- 
pass laser amplifiers. Eimerl, D. (Nonlinear Optical Materi- 
als Group, Lawrence Livermore National Lab., Livermore, 
CA 94550). IEEE (Institute of Electrical and Electronics En- 
gineers) Journal of Quantum Electronics; QE-23: No. 4, 407- 
410(Apr 1987). Contract W-7405-ENG-48. 

A novel injection and switchout scheme for multipass laser 
amplifiers is described. The method utilizes noncollinear difference 
frequency generation for injection and harmonic generation for 
switchout. Both injection and switchout are accomplished in the 
same crystal. The scheme is passive, avoids leakage through mir- 
rors or electrooptic switching, and optically isolates the seed pulse 
generator from any stray light from the amplifier. 
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28996 Eye-safe solid-state lasers for LIDAR applications. 
Barnes, N.P. (Los Alamos National Lab., Los Alamos, NM 
87545). pp 2-7 of Laser radar technology and applications. 
Cruickshank, J.M.; Harney, R.C. Bellingham, WA; SPIE 
Society of Photo-Optical Instrumentation Engineers (1986). 
(CONF-860620—). 

From Society of Photo-Optical Instrumentation Engineers 
international symposium: topics in optical and optoelectronic ap- 
plied sciences and engineering; Quebec City, Canada (2 Jun 1986). 

Several candidates exist for an eye-safe, solid-state laser 
usable in LIDAR application. Er:YLF can operate on the transition 
at room temperature with a reasonable efficiency but is probably 
limited to pulsed operation. For even higher efficiencies and contin- 
uous operation, Ho, Er, and Tm could be employed. For high effi- 
ciency operation, these materials must be cooled below ambient 
temperature. When considering the total laser efficiency, including 
the power expended for the refrigerator, it appears that optimiza- 
tion at some intermediate temperature should be possible. Efficien- 
cy optimization is facilitated by the development of more efficient 
refrigerators. While reasonable pulsed and continuous laser efficien- 
cies have been obtained, even better performance should be possi- 
ble through optimization of the atomic concentrations in the host 
lattices. Finally, continuous tuning of these materials, especially Ho, 
makes these lasers versatile. 


28997 Significance of multiple scattering in imaging 
through turbid media. Zardecki, A.; Gerstl, S.A.W. (Theo- 
retical Div., Los Alamos National Lab., Mail Stop P371, 
Los Alamos, NM 87545). pp 232-237 of Modeling and simu- 
lation of optoelectronic systems. O'Keefe, J.D. Bellingham, 
WA; SPIE Society of Photo-Optical Instrumentation Engi- 
neers (1986). (CONF-860366—). 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The degradation of image quality in a turbid medium is ana- 
lyzed within the framework of the small-angle approximation, the 
diffusion approximation, and a rigorous two-dimensional radiative 
transfer equation. These three approaches allow us to emphasize 
different aspects of the imaging problem when multiple scattering 
effects are important. For a medium with a forward-peaked phase 
function, the separation of multiple scattering into a series of scat- 
terings of various order provides a fruitful technique. The use of 
the diffusion approximation and transport theory extends the deter- 
mination of the modulation transfer function to a turbid medium 
with an arbitrary degree of anisotropy. 


28998 Analysis of FEL optical systems with grazing inci- 
dence mirrors. Knapp, C.E.; Viswanathan, V.K.; Bender, 
S.C.; Appert, O.D.; Lawrence, G.; Barnard, C. (Univ. of 
California, Los Alamos National Lab., P.O. Box 1663, MS 
E523, Los Alamos, NM 87545). pp 214-221 of Modeling and 
simulation of optoelectronic systems. O’Keefe, J.D. Belling- 
ham, WA; SPIE Society of Photo-Optical Instrumentation 
Engineers (1986). (CONF-860366—). 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The use of grazing incidence optics in resonator alleviates 
the problem of damage to the optical elements and permits higher 
powers in cavities of reasonable dimensions for a free electron laser 
(FEL). The design and manufacture of a grazing incidence beam 
expander for the Los Alamos FEL mock up has been completed. In 
this paper, the authors describe the analysis of a bare cavity, graz- 
ing incidence optical beam expander for an FEL system. Since the 
existing geometrical and physical optics codes were inadequate for 
such an analysis, the GLAD code was modified to include global 
coordinates, exact conic representation, raytracing, and exact aber- 
ration features to determine the alignment sensitivities of laser reso- 
nators. A resonator cavity has been manufactured and experimen- 
tally setup in the Optical Evaluation Laboratory at Los Alamos. 
Calculated performance is compared with the laboratory measure- 
ments obtained so far. 
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28999 Modelling and simulation of large solid state laser 
systems. Simmons, W.W.; Warren, W.E. (T.R.W., One 
Space Park, Building R1/1196, Redondo Beach, CA 90278). 
pp 166-172 of Modeling and simulation of optoelectronic 
systems. O'Keefe, J.D. Bellingham, WA; SPIE Society of 
Photo-Optical Instrumentation Engineers (1986). (CONF- 
860366—). 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The role of numerical methods to simulate the several physi- 
cal processes (e.g., diffraction, self-focusing, gain saturation) that 
are involved in coherent beam propagation through large laser sys- 
tems is discussed. A comprehensive simulation code for modeling 
the pertinent physical phenomena observed in laser operations 
(growth of small-scale modulation, spatial filter, imaging, gain satu- 
ration and beam-induced damage) is described in some detail. Com- 
parisons between code results and solid state laser output perform- 
ance data are presented. Design and performance estimation of the 
large Nova laser system at LLNL are given. Finally, a global 
design rule for large, solid state laser systems is discussed. 


29000 Optical modelling of induction-linac driven free- 
electron lasers. Scharlemann, E.T.; Fawley, W.M. (Law- 
rence Livermore National Lab., P.O. Box 808, L626, Liver- 
more, CA 94550). pp 2-9 of Modeling and simulation of op- 
toelectronic systems. O’Keefe, J.D. Bellingham, WA; SPIE 
Society of Photo-Optical Instrumentation Engineers (1986). 
(CONF-860366—). 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

The free-electron laser simulation code FRED, developed at 
LLNL primarily to model single-pass free-electron laser (FEL) am- 
plifiers driven by induction linear accelerators, is described. The 
main emphasis is on the modelling of optical propagation in the 
laser, and on the difference between the requirements for modelling 
rf-linac-driven vs. induction-linac-driven FEL’s. Examples of opti- 
cal guiding and mode cleanup are presented for a 50 ym FEL. 


29001 Rare earth lasers. Weber, M.J. (Lawrence Liver- 
more National Lab., Univ. of California, Livermore, CA 
94550). pp 723-731 of New frontiers in rare earth science 
and applications. Guangxian, X.; Jimei, X. Orlando, FL; 
Academic Press Inc. (1985). (CONF-8509133—). Contract 
W-7405-ENG-48. 

From International conference on rare earth-development 
and applications; Beijing, China (10 Sep 1985). 

Whereas the use of rare earths for liquid and gaseous lasers 
has been limited, in the realm of solid state lasers they have been 
the dominant dopant ion, having lased in over 250 different ion- 
crystal combinations and innumerable glasses. The most widely 
used solid state laser is the Nd-doped Y/sub 3/A/sub 5/O/sub 12/ 
(YAG) laser: the largest lasers are Nd:glass lasers used for inertial 
confinement fusion research. In this brief survey, the authors 
review some of the key spectroscopic properties of rare earth that 
account for their versatility, examine recent research trends and de- 
velopments, and comment upon future prospects for rare earth 
lasers. For gaseous and liquid lasers, other elements and molecules 
have thus far demonstrated lasing properties more attractive than 
those available using rare earths. Solid state lasers are examined. 


29002 Picosecond-pulse damage studies of diffraction 
gratings. Gill, D.H.; Newnam, B.E. (Univ. of California, 
Los Alamos National Lab., Los Alamos, NM 87545). pp 
154-161 of Laser induced damage in optical materials: 1984. 
Bennett, H.E.; Guenther, A.H.; Milam, D.; Newnam, B.E. 
Gaithersburg, MD; National Bureau of Standards (1984). 
(CONF-8410186—). 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (15 Oct 1984). 

Diffraction gratings are frequently used in dye-laser cavities 
as wavelength-tuning elements. These gratings often limit the maxi- 
mum laser output energy because of their low damage thresholds. 
The authors have measured the damage characteristics of both 
ruled and holographically produced gratings, under a variety of 
conditions. Using the single-shot-persite mode, the samples were ir- 
radiated by 30-ps, 1.064-~m pulses having a spot size of 0.5-mm 
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radius. It was found that holographic gratings have damage thresh- 
olds from 1.5 to 5.0 times higher than similar ruled gratings. 
Thresholds for S-polarized light (E parallel to grooves) were 
higher by factors of 1.5 to 6. For the same type grating, gold coat- 
ings yielded higher thresholds than aluminum, although this is 
wavelength dependent. For holographic gratings, replicas have 
slightly higher thresholds than masters. Dependence upon groove 
spacing was weak. Data are presented to show a variety of com- 
parisons between different types of gratings, including two different 
manufacturers and usage at higher orders of incidence. 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 28300, 28429, 28765, 28773 


29003 (AD-A—176370/5/XAB) Solution of the three-di- 
mensional Navier-Stokes equations for a turbulent horseshoe 
vortex flow. Final report, 1 October 1985-30 ee 1986. 
Buggelin, R.C.; Brilery, W.R.; McDonald, H. (Scientific 
Research Associates, Inc., Glastonbury, CE (USA)). Jan 
1987. 36p. (SRA-R—87-920027- F). NTIS, PC A03/MF 
AOl. 

The problem of three-dimensional turbulent horseshoe 
vortex/corner flow is investigated numerically. Solutions of the 
compressible Reynolds-averaged Navier-Stokes equations are com- 
puted using a linearized block-implicit scheme with Douglas-Gunn 
splitting. Solutions are computed using both two-equation (k-epsi- 
lon) and algebraic mixing-length turbulence models, with grid dis- 
tributions that provide resolution of the viscous sublayer regions. 
These computed results are displayed graphically and compared 
with recent experimental measurements. There is good qualitative 
agreement between computed and measured mean flow velocities, 
especially near the saddle-point separation line. The computed 
corner flow has a multiple vortex structure. There are quantitative 
differences in details of the weak corner flows downstream of the 
leading edge, which may be attributable to the turbulence model 
used and/or numerical error. Convergence required approximately 
150 iterations using a 60x50x40 grid (120,000 points) and required 
about 2.5 hours of CRAY-XMP run time. 


29004 (DOE/ER/25020—1) The asymptotic degrees of 
freedom of fluid flows: Annual progress report for the period 
July 1, 1986-June 30, 1987. Foias, C. (Indiana Univ. Foun- 
dation, Bloomington (USA)). Apr 1987. Contract FG02- 
86ER25020. 10p. NTIS, PC A02. File Number 
DE87008086. 

This report rigorously demonstrated that 2D turbulent flows 
Kraichnan’s length (defined in terms of the viscosity and the mean 
entropy dissipation) plays the fundamental role in determining the 
dimension of the attractor. This reduced the previously known best 
estimate to its 2/3 power. A natural connection between the attrac- 
tors of a perturbed Navier-Stokes equations and the theory of the 
3D homogeneous decaying turbulence was found. The dimension of 
these attractors is bounded by the classical 9/4 power of the Reyn- 
olds number. These results provided a new theoretical basis for the 
conjecture that the long time behavior of turbulent flows can be 
described by ordinary differential equations, the number of which 
does not exceed the empirical estimate of the number of the asymp- 
totic degrees of freedom of those flows. 


29005 (DOE/PC/90962—T2) Experiments on densely- 
loaded non-Newtonian slurries in laminar and turbulent pipe 


flows: Quarterly technical progress report No. 2. Mann- 
heimer, R.J.; Grimley, T.A.; Park, J.T.; Morrow, T.B. 
(Southwest Research Inst., San Antonio, TX (USA)). 30 
Apr 1987. Contract FG22- 86PC90962. 24p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DES7008934, 

An experimental evaluation of the structure of non-Newtoni- 
an slurries in laminar, transitional, and turbulent flow regimes in 
pipes is the primary objective of this research. Experiments are 
being conducted in a large-scale pipe slurry flow facility with an 
inside pipe diameter of 51 mm. Detailed flow measurements includ- 
ing turbulence quantities such as Reynolds stress will be taken with 
a two-component laser-Doppler velocimeter in a transparent test 
section with a transparent model slurry. Two transparent model 
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slurries have been developed with non-Newtonian rheological 
properties. Silica gel particles with diameters on the order of one 
micron were suspended in two different hydrocarbon liquid mix- 
tures with viscosities of 1.19 and 6.39 cS. In rheological measure- 
ments with a concentric cylinder viscometer, slurries from both 
liquid mixtures exhibited slip. From a linear regression analysis with 
a power-law model, slurries with the higher viscosity fluid had 
yield values of 80 and 30 dyn/cm? for silica gel concentrations of 
5.6 and 4.0% by weight, respectively, and the exponents were 0.584 
and 0.763. The measured refractive index for the transparent slur- 
ries is 1.454 where the difference in refractive index between the 
fluid and silica gel is estimated to be less than 0.001. Bench scale 
tests with large diameter silica gel particles on the order of 100 pm 
have produced slurries with excessive turbidity. A silica gel manu- 
factured by a different process which may form a less turbid slurry 
is currently under investigation. A benchmark pressure-drop experi- 
ment was completed in the slurry loop with a glycerine and water 
mixture. 15 refs., 11 figs., 1 tab. 


29006 (EIR—591) Computer code SEURBNUK/ 
EURDYYN (release 1). Input and output specifications. Smith, 
B.L.; Broadhouse, B.J.; Yerkess, A. (Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen (Switzerland)). May 
1986. 143p. (AEEW-R—2070; EUR—10697). NTIS (US 
Sales Only), PC A07/MF A0O1. File Number DE87701745. 

SEURBNUK-2 is a two-dimensional, axisymmetric, Euler- 
ian, finite difference containment code developed initially by 
AWRE Aldermaston, AEE Winfrith and JRC-Ispra, and more re- 
cently by AEEW, JRC and EIR Wuerenlingen. The numerical pro- 
cedure adopted in SEURBNUK to solve the hydrodynamic equa- 
tions is based on the semi-implicit ICE method which itself is an 
extension of the MAC algorithm. SEURBNUK has a finite differ- 
ence thin shell treatment for vessels and internal structures of arbi- 
trary shape and includes the effects of the compressibility of the 
fluid. Fluid flow through porous media and porous structures can 
also be accommodated. SEURBNUK/EURDYYN is an extension of 
SEURBNUK-2 in which the finite difference thin shell treatment is 
replaced by a finite element calculation for both thin or thick struc- 
tures. This has been achieved by coupling the finite element code 
EURDYN with SEURBNUK-2, allowing the use of conical shell 
elements and axisymmetric triangular elements. Within the code, 
the equations of motion for the structures are solved quite separate- 
ly from those for the fluid, and the timestep for the fluid can be an 
integer multiple of that for the structures. The interaction of the 
structures with the fluid is then considered as a modification to the 
coefficients in the pressure equations, the modifications naturally 
depending on the behaviour of the structures within the fluid cell. 
The code is limited to dealing with a single fluid, the coolant, and 
the bubble and the cover gas are treated as cavities of uniform pres- 
sure calculated via appropriate pressure-volume-energy relation- 
ships. This manual describes the input data specifications needed for 
the execution of SEURBNUK/EURDYN calculations. After ex- 
plaining the output facilities information is included to aid users to 
avoid some common pit-falls. 


29007 (FEI—1759) Stability regions of surface shapes of 
vapour bubbles produced in boiling. Selivanov, Yu.F. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1986. 12p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE87701747. 

The nature of vapour bubble shape stability is calculated on 
the basis of application of pressure distribution obtained around the 
vapour bubble growing in a boiling liquid. Stability regions of the 
vapour bubble shape, determined by a bubble size and by the values 
of dynamic characteristics of bubble growth, have been found. 10 
references, 4 figures. 


29008 (FEI—1765) Numerical solution of non-stationary 
conjugated problem of heat transfer in a tube in the regime of 
boiling beginning. Kanukhina, S.V.; Yur’ev, Yu.S. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1986. 17p. 


(In Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE87701748. 
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The results of solving a non-stationary conjugated problem 
of heat transfer at subcooled boiling under the conditions of forced 
flow in a tube are presented. A system comprising three equations: 
equation of heat transfer for the wall, energy equation for the flow 
and equation of vapour bubble diffusion under boiling is numerical- 
ly solved. The solution permits: a) to obtain correlation between 
basic thermal processes and measured characteristics of vapour- 
liquid flows; b) to predict significant, applicable local and integral 
parameters of flow such as: distribution by length of mean cross 
section of true void fraction; distribution by length of maximum 
true void fraction; generation of temperature fields in the wall and 
flow at different moments of time; obtaining Nu numbers at differ- 
ent materials of the wall in the range of parameters, where direct 
experimental data are not obtained, for example, at different pertur- 
bations: excursion and drop of power supplied to the channel, per- 
turbation by flow rate, by heat transfer, etc. 7 references, 5 figures. 


29009 (FEI—1767) Calculation of mass transfer in 
sodium cooled heat tubes. Ivanov, V.A.; Levchenko, V.E. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1986. 

5p. (In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE87701932. 

On the basis of the known theoretical and experimental data 
on structural material solubility in liquid sodium, as well as physical 
peculiarities of heat tube operation, the methods for the calculation 
of mass transfer of sodium dissolved components of vessel materials 
and capillary-porous structure are developed. It has been shown for 
the first time that the dissolving of structural materials and their 
deposition take place irregularly over the length of the heat tube. It 
is found, that with heat tube capacity increase the cross section 
with the maximum amount of deposited masses shifts to the evapo- 
ration zone start. It is shown, that dissolution rate of structural ma- 
terials in condensor zone of the heat tube increases along the direc- 
tion of liquid sodium motion in it. Calculation results of sodium 
heat tube operation life are presented and its dependence on the 
flow rate transferred by the tube is shown. 7 references, 8 figures. 


29010 (N—87-18317) Research conducted at the Institute 
for Computer Applications in Science and Engineering in ap- 
plied mathematics, numerical analysis and computer science. 
Final semiannual report, 1 April-30 September 1986. (Nation- 
al Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Jan 1987. 75p. (NASA- 
CR—178229; NAS—1.26:178229). NTIS, PC A04/MF AO1. 

Research conducted at the Institute for Computer Applica- 
tions in Science and Engineering i in applied mathematics, numerical 
analysis, and computer science during the period April, 1986 
through September 30, 1986 is summarized. 


29011 (SAND—86-2718C) Influence of a heated leading 
edge on boundary layer growth, stability, and transition. Lan- 
drum, D.B.; Macha, J.M. (Sandia National Labs., Albuquer- 

ue, NM (USA)). 1987. Contract AC04-76DP00789. lip. 
CONF-870622—3). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE87008516. 

From 19. fluid dynamics, plasma dynamics, and laser confer- 
ence; Honolulu, HI, USA (8 Jun 1987). 

This paper presents the results of a combined theoretical and 
experimental study of the influence of a heated leading edge on the 
growth, stability, and transition of a two-dimensional boundary 
layer. The findings are directly applicable to aircraft wings and na- 
celles that use surface heating for anti-icing protection. The poten- 
tial effects of the non-adiabatic condition are particularly important 
for laminar-flow sections where even small perturbations can result 
in significantly degraded aerodynamic performance. The results of 
the study give new insight to the fundamental coupling between 
streamwise pressure gradient and surface heat flux in laminar and 
transitional boundary layers. 


29012 Bulk properties of two-phase disordered media. IV. 
Mechanical properties of suspensions of penetrable spheres at 
nondilute concentrations. Torquato, S.; Lado, F.; Smith, 

P.A. (Departments of Mechanical and Aerospace Engineer- 
ing and of Chemical Engineering, North Carolina State Uni- 
versity, Raleigh, North Carolina 27695-7910). Journal of 
Chemical Physics; 86: No. 11, 6388-6392(1 Jun 1987). 
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We derive rigorous upper and lower bounds on the bulk and 
shear moduli of suspensions of spheres of variable penetrability dis- 
tributed throughout a matrix (or fluid), for all possible phase prop- 
erty values, through second order in the sphere volume fraction 
phie. The bounds, at the very least, capture the salient qualitative 
features that come into play when particles overlap, and, in some 
instances, are shown to be quantitatively very sharp. Among other 
results, we use these bounds to obtain good estimates of the bulk 
and expansion viscosities of an incompressible fluid containing 
spherical air bubbles and thus extend the corresponding results of 
Taylor in which pair interactions were neglected. 


29013 Departures from the Boussinesq approximation in 
laminar Benard convection. Paolucci, S.; Chenoweth, D.R. 
(Applied Mechanics Department, Sandia National Laborato- 
ries, Livermore, California 94550). Physics of Fluids; 30: No. 
5, 1561-1564(May 1987). Contract AC04-76DP00789. 

A two-dimensional computer program has been used to 
obtain stability and heat transfer results for flow in an air layer 
heated from below. The gas is contained in a cavity of aspect ratio 
20, with rigid conducting top and bottom walls, and rigid insulating 
side walls. Steady-state results are presented for a temperature dif- 
ference parameter ¢€ = beta-barAT/2 as large as 0.6. Consistent 
with Busse’s analysis [J. Fluid Mech. 30, 625 (1967)], it is found that 
the critical Rayleigh number and the Nusselt number correlation 
depend on ¢€% furthermore the coefficients for the corrections are 
given here. For small but non-Boussinesq values of €, the results are 
in agreement with the linear theory of Busse and the experimental 
results of Ahlers [J. Fluid Mech. 98, 137 (1989)]. 


29014 Modeling of three-dimensional natural convection 
with a time-split finite-element technique. Pepper, D.W. (E.I1. 
du Pont de Nemours and Co., Savannah River Lab., Aiken, 
SC 29808). Numerical Heat Transfer; 11: No. 1, 31-56(1987). 
Natural convective motion within a three-dimensional rec- 
tangular enclosure is numerically simulated using a time-split finite- 
element method. Differential heating from either the side or bottom 
surface is examined for Rayleigh numbers of 10/sup 4/ and 10/sup 
5/ with a Prandtl number of 1.0. The time-dependent primitive 
equations of motion are solved using a form of the SIMPLE algo- 
rithm. Linear basis functions are used with a dissipation parameter 
based on a Petrov-Galerkin procedure. A simple tridiagonal solver 
is used to obtain the solution to the matrix set of equations. Three- 
dimensional stereographic images of the results are displayed. 


29015 Flow-induced vibration of the SSME LOX posts. 
Chen, S.S.; Jendrzejczyk, J.A. (Components Technology 
Div., Argonne National Lab., Argonne, IL). pp 119-126 of 
Flow-induced vibration - 1986. Chen, S.S.; Simonis, J.C.; 
Shin, Y.S. New York, NY; American Society of Mechanical 
Engineers (1986). (CONF-860722—). 

From ASME pressure vessel and piping conference and ex- 
hibit; — IL, USA (20 Jul 1986). : 

g of liquid-oxygen (LOX) posts was observed in sev- 
eral evaluation tests. The design modification consists of attaching 
impingement shields to LOX posts in the upstream row. This has 
improved the vibration/fatigue problem of LOX posts. However, 
that modification results in an increased pressure drop that ultimate- 
ly affects the lifetime of other components. This paper presents a 
preliminary assessment of the LOX post vibration problem includ- 
ing a review of relevant parameters, flow induced vibration mecha- 
nisms, and scoping calculation and experiment. 


29016 Fluid forces on two circular cylinders in crossflow. 
Jendrzejczk, J.A.; Chen, S.S. (Components Technology 
Div., Argonne National Lab., Argonne, IL). pp 1-14 of 
Flow-induced vibration - 1986. Chen, S.S.; Simonis, J.C.; 
Shin, Y.S. New York, NY; American Society of Mechanical 
Engineers (1986). (CONF-860722—). Contract W-31-109- 
ENG-38. 


From ASME pressure vessel and piping conference and ex- 
hibit; Chicago, IL, USA (20 Jul 1986). 

Fluid excitation forces are measured in a water loop for two 
circular cylinders arranged in tandem and normal to flow. The 
Strouhal number and fluctuating drag and lift coefficients for both 
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cylinders are presented for various spacings and incoming flow 
conditions. The results show the effects of Reynolds number, pitch 
ratio, and upstream turbulence on the fluid excitation forces. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 28580, 28804, 28838 


29017 (BDX—613-3685) Investigation of ultrasonic meth- 
ods for residual stress measurement in metals: Annual report. 
Swanson, G.D. (Allied Corp., Kansas City, MO (USA). 
Bendix Kansas City Div.). Feb 1987. Contract AC04- 
76DP00613. 20p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87006578. 

Three ultrasonic methods and one combination of methods 
were investigated for nondestructively measuring residual stress in 
metals. Shear wave birefringence measurements on samples cut 
from drawn metal rods showed no texture for axial wave propaga- 
tion, but significant texture for wave propagation normal to the 
axis. Surface wave velocity measurements made over a wide range 
of wave propagation angles in a severely textured rolled metal bar 
showed no evidence of any excluded propagation directions. A 
shear horizontal wave generator made with a contact shear trans- 
ducer coupled to a Plexiglas wedge was used with a two-knife edge 
receiver to create a compact transducer assembly. A combination 
of results from shear wave birefringence and surface wave velocity 
measurements, when described using crystallite orientation distribu- 
tion functions, has the potential for directly separating the effects of 
texture and stress. 


29018 (EPRI-NP—5009) Array coil probe: Final report. 
Lareau, J.P.; Sapia, M.A. (Combustion Engineering, Inc., 
Windsor, CT (USA); Electric Power Research Inst., Palo 
Alto, CA (USA)). Mar 1987. 42p. Research Reports Center, 
Box 50490, Palo Alto, CA 90303. File Number T187920334. 

Nuclear steam generator tubes have become flawed in ways 
that challenge conventional eddy current probes. In response to the 
shortcomings of conventional probes, array probes have been de- 
veloped to improve measurement capabilities. However, the com- 
mercially available array probes have exhibited several weaknesses 
that offset the advantages and limit the applications in steam gener- 
ator inspections. A primary weakness is the relatively high rate of 
probe failure coupled with the high unit cost for each probe. This 
can be costly for a utility in the time lost for probe replacement 
and increased radiation exposure in addition to the probe costs. 
Other weaknesses which make array probes undesirable for routine 
use are: poor mechanical and electrical characteristics; difficulty in 
operation and calibration; and incomplete coverage of the tube cir- 
cumference. Several prototype array probes have been built to ad- 
dress the weaknesses of the commercially available array probes. 
The prototype design has substantially improved the mechanical 
and electrical characteristics of the array probes. A primary 


achievement of this program was improving the expected service 
life. 


29019 (INIS-mf—10397) Internal testing of pipe systems 
with IRIS inspection system. Technical information, applica- 
tion. (Technischer Ueberwachungs-Verein Rheinland e.V., 
Koeln (Germany, F.R.). Zentralabteilung Zerstoerungsfreie 
Werkstoffpruefung). 1986. 13p. (In German and English). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87751744. 

The internal piping inspection system IRIS allows inside 
testing of pipes with an internal diameter of NW 70 as a minimum, 
and of any horizontal or vertical layout of the piping system. Visual 
testing is done by means of an integrated CCD video system with 
high resolution power. Technical data are given and examples of 
applications, in the German and English language. 


29020 (INIS-mf—10843, pp 14) Quality testing by radi- 
prestressing 


ography of reinforcement grouting. Hobst, L. 
(Vysoke Uceni Technicke, Brno, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87701826. (CONF-8506341—Absts.). 
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From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29021 (INIS-mf—10843, pp 15) Neutron radiography at 
UJV. Hrdlicka, Z. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC A04/MF AOl. File Number DE87701826. 
(CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29022 (INIS-mf— 10843, pp 47) Equipment for modelling 
power reactor accident conditions. Rerichova, M.; Lb ae 
Pesek, M.; Spevacek, V.; Cervinsky, J.; Petzold, M.; Za- 
mecnik, B. (Ustav pro Vyzkum, Vyrobu a Vyuziti Radioiso- 
topu, Prague, Czechoslovakia; Zavody Prumyslove Auto- 
matizace Cakovice, Pecky, Cascholioeiael. 1985. (dn 
Czech). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29023 (N—87-17906) Tribological properties of polymer 
films and solid bodies in a vacuum environment. Fusaro, R.L. 
(National Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis fenanh Center). 1987. 34p. (NASA- 
TM—88966; E—3429; NAS—1.15:88966; CONF-870510— 
3). NTIS, PC A03/MF AO1. 

From Annual meeting of the American Society of Lubrica- 
tion Engineers; Anaheim, CA, USA (11 May 1987). 

The tribological properties of ten different polymer based 
materials were evaluated in a vacuum environment to determine 
their suitability for possible lubrication applications in a space envi- 
ronment, such as might be encountered on the proposed space sta- 
tion. A pin-on-disk tribometer was used and the polymer materials 
were evaluated either as solid body disks or as films applied to 
440C HT stainless steel disks. A 440C HT stainless steel hemispher- 
ically tipped pin was slid against the polymer materials. For com- 
parison, similar tests were conducted in a controlled air atmosphere 
of 50 percent relative humidity air. In most instances, the polymer 
materials lubricated much better under vacuum conditions than in 
air. Thus, several of the materials show promise as lubricants for 
vacuum applications. Friction coefficients of 0.05 or less and poly- 
mer material wear rates of up to 2 orders of magnitude less than in 
air were obtained. One material showed considerable promise as a 
traction drive material. Relatively high friction coefficients (0.36 to 
0.52) and reasonably low wear rates were obtained in vacuum. 


29024 (SAND—86-1607C) Reconstruction of dynamic 
structural inputs in the presence of noise. Bateman, V.I.; Sol- 
omon, O.M. Jr. (Sandia National Labs., Albuquerque, NM 
(USA)). 1987. Contract AC04-76DP00789. 25p. (CONF- 
870665—3). NTIS, PC A02. File Number DE87006701. 

From Society for Experimental Mechanics spring meeting; 
Houston, TX, USA (14 Jun 1987). 

This report describes a technique to reconstruct dynamic 
structural inputs by deconvolution of measured data. The structure 
to which this technique has been applied is a mild steel bar (76.2 
mm diameter and 1.524 m long) with a conical nose which provides 
some geometric simulation of penetrating structures which are used 
in field test. The deconvolution technique successfully reconstructs 
dynamic inputs to the bar with and without additive white noise 
present in the measured response. 20 figs. 


29025 (SAND—87-0742) Development of a linear pin 
wear test machine. Schmale, D.T.; Bourcier, R.J. (Sandia 
National Labs., Albuquerque, NM (USA)). Apr 1987. Con- 
tract AC04-76DP00789. 24p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE87009236. 

In support of a study of the mechanical properties of amor- 
phous alloys produced by laser surface melting, a linear pin wear 
test machine has been developed and constructed. The machine re- 
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peatedly follows a single straight path in one direction through the 
use of simple kinematic principles. The wear pin is heid in a tone 
arm-like assembly which rides on an off-center rotating bearing. 
Wear track length can be adjusted by varying bearing eccentricity 
and tone-arm offset, while wear track location may be changed by 
specimen translation via two micrometer mounted ball slides. Fric- 
tional force is measured by using a load cell mounted on precision 
bearings while displacement is monitored by using a precalibrated 
LVDT. The specimen holder is designed to hold irregular speci- 
mens up to 0.46 x 1.90 x 2.54 cm. Selected frictional load and dis- 
placement data are recorded using a digital oscilloscope. Results of 
tests performed on an annealed 304 stainless steel specimen using a 
350 maraging steel pin are presented. 
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29026 (BDX—613-3668R) Ceramic capacitors for use in 
filter connectors. Honig, R.R. (Allied Corp., Kansas City, 
MO (USA). Bendix Kansas City Div.). Feb 1987. Contract 
AC04-76DP00613. 19p. (CONF-870580—1). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87006656. 

From Electronic components conference; Boston, MA, USA 
(11 May 1987). 

is paper describes the developing and qualifying of a filter 

connector. Since this filter connector used only capacitors rather 
than ferrites and capacitors, the typical characteristics of capacitors 
when used in a filter connector can be observed. Topics covered in 
this paper include connector construction, development results, and 
qualification data for both tubular capacitor and planar capacitor 
array designs. This paper will aid users and manufacturers of filter 
connectors in the selection of the appropriate capacitor type for use 
in their filter connectors and inform capacitor manufacturers of the 
difficulties encountered in using these capacitors. 


29027 (BDX—613-3743) Copper foil adhesion within po- 


lyimide/glass multilayer printed boards: Final report. 
Lula, J.W. (Allied Corp., Kansas City, MO (USA). Bendix 
Kansas City Div.). Apr 1987. Contract AC04-76DP00613. 
22p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87009100. 

Copper foil adhesion to polyimide/glass prepreg was evalu- 
ated. Typical peel strength obtained between prepreg and the 
smooth side of the copper foil was 1 to 3 lb./in. width. Peel 
strength between prepreg and the rough side of the copper foil 
ranged between 6 and 7 lb./in. width. An alternate test for evaluat- 
ing the integrity of multilayer printed wiring boards is described. 


29028 (CONF-870516—5) Gas engineering studies for 

pressure self-sustained diffuse discharge closing switches. 
Hunter, S.R.; Christophorou, L.G.; Carter, J.G. (Oak Ridge 
National Lab., TN (USA)). 1987. Contract ACO05- 
840R21400. 9p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE87008826. 

From 5. international symposium on gaseous dielectrics; 
Knoxville, TN, USA (3 May 1987). 

The operating voltage and discharge stability of diffuse dis- 
charges for fast-closing switch applications are critically dependent 
on the variation of the ionization (a/N) and attachment (eta/N) co- 
efficients with E/N (gas density normalized electric field strength). 
Gases and gas mixtures which possess low (E/N)/sub lim/ values 
(i.e., the E/N value when anti a/N = a/N - eta/N = 0) and effec- 
tive ionization coefficients, anti a/N, which vary slowly with E/N 
near (E/N)/sub lim/ lead to lower voltage (i.e., more’ efficient) op- 
eration with increased discharge stability. Several gas mixtures with 
these characteristics are discussed. It is argued that further im- 
provements in switch efficiency and discharge stability can be ob- 
tained by adding a low ionization onset gas additive to these binary 
mixtures, such that at low E/N, a/N > eta/N, while at higher E/ 
N, eta/N > a/N over a restricted E/N range. Several low ioniza- 
tion onset gas additives are suggested in this paper and the electron 
attachment and ionization coefficients in selected gas mixtures 
which possess these desirable characteristics are given. 
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29029 (LBL—21930) Fast dual scale-down module (LBL 
No. 21X7981P-1). McDonald, R.J.; Landis, D.A.; and Woz- 
niak, G.J. (Lawrence Berkeley Lab., CA (USA)). Aug 1986. 
8p. NTIS, PC A02/MF AO1. File Number DE87007890. 

Two fast NIM logic scale-down units have been designed 
and packaged in a single-width NIM module. The scale-down 
factor "N” is set via an octal DIP switch located on the front 
panel. Each unit accepts input pulses of width >50 ns up to a max- 
imum rate of 15 Mhz. The output pulses are produced at a rate of 
1/N th of the input rate where N is an integer between 1 and 255. 
The time difference between the input and output signals is ~ 10 ns 
and remains constant regardless of the scale-down factor. LEDs at- 
tached to the input and output pulses give a visual indication of the 
relative rates. 


29030 (LBL—22711) High temperature stability of W/ 
GaAs Schottky contacts: Structural and electrical studies. 
Cheung, S.K. (California Univ., Berkeley (USA)). Jun 1986. 
Contract AC03-76SF00098. 88p. NTIS, PC A05/MF AOI; 
1; GPO Dep. File Number DE87009178. 

W/GaAs Schottky diodes were fabricated and furnace-an- 
nealed in the temperature range 100 to 900°C. The diodes were 
characterized by current-voltage (I-V) and capacitance-voltage (C- 
V) dependences, Rutherford Backscattering Spectrometry (RBS), 
Scanning Electron Microscopy (SEM), and Transmission Electron 
Microscopy (TEM). Deviations from ideal diode behavior were ob- 
served at annealing temperatures above 600°C. Interdiffusion of W 
and GaAs was observed at 650°C by RBS. Results strongly suggest 
that the electrical degradation of the diodes is correlated with the 
formation of a highly resistive layer near the W/GaAs interface. 
The high resistance of this layer may be attributed to the compen- 
sation of substrate dopants by the in-diffused W atoms. Annealing 
the diodes at temperatures above 850°C resulted in reactions be- 
tween W and GaAs. The W-GaAs reaction led to the formation of 
islands of W2Ass at the W/GaAs interface resulting in physical 
breakdown of the W/GaAs diode. 


29031 (SAND—86-1270) Operation and use of SANDAC 
IV [Sandia Aerospace Computer] to VME interface module. 
Wilde, M.G. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1987. Contract AC04-76DP00789. 19p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87006180. 

Embedded real-time computers used in aerospce guidance 
and control must be compact and typically do not support software 
development environments. An interface to a general purpose bus 
structure, such as the VME bus, would facilitate the use of avail- 
able hardware for the SANDAC IV, Sandia’s Aerospace Comput- 
er. The SANDAC capability to control VME-type hardware sys- 
tems would also be gained. This report describes the hardware in- 
terace designed and implemented for the task. 


29032 (SAND—86-2904) Two-stage hybrid microcircuit 
amplifier. Pyo, M.L. (Sandia National Labs., Albuquerque, 
NM (USA)). Apr 1987. Contract AC04-76DP00789. 24p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87009092. 

This report documents the design, development, and fabrica- 
tion of a two-stage amplifier operating at 400 to 600 MHz. Included 
are characterization data, predictions generated during design, and 
measured performance. 


29033 (SAND—87-0296C) The effect of reinforcement on 
the tear properties of flexible circuits. Acton, A.E. (Sandia 
National Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. 16p. (CONF-870674—3). NTIS MF A011; 
2; GPO Dep. File Number DE87007022. 

From SAMPE electronics materials and processes confer- 
ence; Santa Clara, CA, USA (23 Jun 1987). 

The tear properties of Kapton flexible circuitry are very 
poor. To better understand the properties of flex circuits and how 
to reinforce them, four different reinforcing materials were applied 
to a typical flex circuit and the tear properties were measured. 
Teflon film, nylon fabric, glass fabric and kevlar fabric were all 
laminated to a flex circuit with Pyralux (a Dupont tradename) ad- 
hesive. The fabrics were laminated in both a 0/90 and a +- 45 con- 
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figuration. Five tests were performed, Graves, crescent, trousers, 
tensile and single edge notch (SEN). Of the four materials used for 
reinforcement, kevlar clearly showed the greatest overall improve- 
ment in tear properties. However, kevlar also provided the greatest 
processing difficulties. All of the reinforced circuits had an increase 
in thickness which resulted in an unacceptable loss of flexibility. 


29034 (SAND—87-0582C) Palladium-silver and gold 
alloys as catalytic gates on MIS gas sensors. Hughes, R.C.; 
Zipperian, T.E.; Schubert, W.K.; Plut, T.A.; Rodriguez, 
J.L. (Sandia National Labs., Albuquerque, NM (USA)). 
1987. Contract AC04-76DP00789. 5p. (CONF-870676—1). 
NTIS, PC A02. File Number DE87006959. 

From 4. international conference on solid-state sensors and 
actuators; Tokyo, Japan (2 Jun 1987). 

The addition of Ag or Au to Pd to form an alloy gate metal 
of a metal-oxide-semiconductor (MOS) gas sensing diode can im- 
prove the performance and change the selectivity of the sensors for 
a variety of gas mixtures. The basic sensitivity to molecular hydro- 
gen is not lost for alloy compositions below 40% Ag or Au. The 
signal from the diodes to mixtures of He with the oxidizing gases, 
NO: and Ch, is quite different for Pd gated diodes than for Pd-Ag 
alloy gated diodes. 


29035 (SAND—87-0982C) Thermal stability of TaSi/sub 
x/-GaAs Schottky barriers in rapid thermal processing. 
Haynes, T.E.; Han, C.C.; Lau, S.S.; Picraux, S.T.; Chu, 
W.K. (North Carolina Univ., Chapel Hill (USA); California 
Univ., San Diego (USA); Sandia National Labs., Albuquer- 
que, NM (USA)). 1987. Contract AC04-76DP00789. 13p. 
(CONF-870438—4). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87008508. 

From Spring meeting of the Materials Research Society; 
Anaheim, CA, USA (21 Apr 1987). 

Co-sputtered TaSi/sub x/ films on GaAs have been exam- 
ined as potential refractory Schottky barrier contacts suitable for 
self-aligned gate fabrication of GaAs MESFETs. Thermal stability 
of electrical and physical characteristics has been studied following 
furnace annealing and rapid thermal processing of contacts with 
compositions near TasSis (x = 0.6). Assessment of integrity of the 
annealed contacts has been made based on measurement of electri- 
cal characteristics, interface interdiffusion, and evaporation of 
GaAs through the contact. Superior stability as a function of anneal 
temperature up to 900°C was achieved for TaSi/sub 0.6/ contacts 
using rapid thermal processing (RTP) techniques rather than fur- 
nace annealing. Current-voltage characteristics were found to be in- 
sensitive to RTP temperature between 700 and 900°C. 


29036 Mercury switch with non-wettable electrodes. Kar- 
nowsky, M.M.; Yost, F.G. (to Dept. of Energy, Washing- 
ton, DC). US Patent 4,652,710. 24 Mar 1987. Filed date 9 
Apr 1986. vp. 

This patent describes a mercury switch having spaced con- 
ductive electrodes with contacts thereon which are bridged by a 
mercury pool when the switch is closed and free of the mercury 
pool when the switch is open. The improvement described here 
comprises: contacts on the conductive electrodes formed of a mate- 
rial selected from the group consisting of metallic borides, nitrides 
and silicides, with the proviso that the silicides do not include the 
silicides of Cr, Mo and W; whereby mercury wetting of the con- 
tacts is precluded, thereby avoiding undesired bridging of the con- 
tacts in the open position of the switch. 


29037 Experimental observations of free-convection mass 
transfer to a horizontal surface with a micromosaic electrode. 
Dees, D.W.; Tobias, C.W. (Chemical Technology Div., Ar- 
gonne National Lab., Argonne, IL 60439). Journal of the 
Electrochemical Society; 134: No. 2, 369-376(Feb 1987). Con- 
tract AC03-76SF00098. 

A novel micromosaic electrode was developed to study 
time-dependent, mass-transfer phenomena. The electrode, prepared 
on a silicon wafer using integrated circuit technology, consists of a 
10 by 10 matrix of coplanar, electrically isolated, square platinum 
segments on 100 micrometer centers, surrounded by a relativcly 
large buffer segment. The utility of the electrode to examine inter- 
facial mass-transfer phenomena which have characteristic lengths as 
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small as 100 micrometers has been clearly demonstrated. With the 
micromosaic electrode in a horizontal facing-up position in the re- 
duction of ferric to ferrous suifate, large regular fluctuations in the 
limiting current to segments with a period of 29 seconds were ob- 
served. The periodic behaviour is attributed to free convection: a 
cellular fluid motion with a characteristic length of 1.1 millimeters 
moving across the surface with a velocity of 40 micrometers per 
second. 


29038 Laser fabrication of interconnect structures on 
CMOS gate arrays. Whitehead, J.C.; Mitlitsky, F.; Ash- 
kenas, D.J.; Bernhardt, A.F.; Farmwald, S.E.; Kaschmitter, 
J.L.; McWilliams, B.M. (Lawrence Livermore National 
Lab.). pp 62-70 of Manufacturing applications of lasers. 


Cheo, P.K. Bellingham, WA; SPIE Society of Pho - 
cal Instrumentation Engineers (1986). (CONF-860117—). 
Contract W-7405-ENG-48. 

From Los Angeles symposium and exhibition on optical and 
electro-optical engineering; Los Angeles, CA, USA (19 Jan 1986). 

Maskless, automated, five minute interconnection of 1000 
gate CMOS array die has been accomplished using discretionary 
laser-induced chemical vapor deposition. Eight 125-stage ring oscil- 
lators written on single CMOS gate array die were shown to have 
the device-limited performance of similar patterns manufactured by 
photolithographically patterned aluminum-silicon alloy. These re- 
sults suggest the feasibility of using this method, Laser Pantography 
(LP), for rapid implementation of prototype and limited volume 
semi-custom VLSI circuits immediately after their design is com- 
pleted. 
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29039 (N—87-18117) Creep fatigue life prediction for 
engine hot section materials (isotropic). Annual report. 
Moreno, V.; Nissley, D.; Lin, L.J. (Pratt and Whitney Air- 
craft, East Hartford, CT (USA)). Mar 1985. 141p. (NASA- 
CR—174844; NAS—1.26:174844; PWA—5894-34; AR—2). 
NTIS, PC A07/MF AOl. 

The first two years of a two-phase program aimed at im- 
proving the high temperature crack initiation life prediction tech- 
nology for gas turbine hot section components are discussed. In 
Phase 1 (baseline) effort, low cycle fatigue (LCF) models, using a 
data base generated for a cast nickel base gas turbine hot section 
alloy (B1900+Hf), were evaluated for their ability to predict the 
crack initiation life for relevant creep-fatigue loading conditions 
and to define data required for determination of model constants. 
The variables included strain range and rate, mean strain, strain 
hold times and temperature. None of the models predicted all of 
the life trends within reasonable data requirements. A Cycle 
Damage Accumulation (CDA) was therefore developed which fol- 
lows an exhaustion of material ductility approach. Material ductility 
is estimated based on observed similarities of deformation structure 
between fatigue, tensile and creep tests. The cycle damage function 
is based on total strain range, maximum stress and stress amplitude 
and includes both time independent and time dependent compo- 
nents. The CDA model accurately predicts all of the trends in 
creep-fatigue life with loading conditions. In addition, all of the 
CDA model constants are determinable from rapid cycle, fully re- 
versed fatigue tests and monotonic tensile and/or creep data. 


29040 (PB—87-169827/XAB) Ultra-low NOx gas turbine 
combustion system. Annual report, October 1985-September 
1986. Smith, K.O. (Solar Turbines, Inc., San Diego, CA 
(USA)). Oct 1986. 83p. (SR—86-R-5158-35). NTIS, PC 
A05/MF AO1. 

The design and initial rig testing of an ultra-low NOx gas- 
turbine combustor primary zone are described. A lean premixed, 
swirl-stabilized combustor was evaluated over a range of pressures. 
up to 13.2 x 10° Pa (13 atm) in a test-rig environment using natural 
gas. The program goal of reducing NOx emissions to 10 ppm (at 
15% Oz, dry) with coincident low CO and unburned hydrocarbon 
emissions was achieved at all combustor pressure levels. Appropri- 
ate combustor loading for ultra-low NOx operation was determined 
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through emissions sampling within the primary zone. The work de- 
scribed represents a first step in developing an advanced gas-turbine 
combustion system that can yield ultra-low NOx levels without the 
need for water injection and selective catalytic reduction. To ad- 
vance the technological readiness of the lean premixed burner con- 
cept, additional effort is required in the areas of dilution zone de- 
velopment, combustor operating-range extension, and combustion- 
system controls. 


29041 (PB—87-169835/XAB) Catalytic radiant tube -- 
Phase 2, proof of concept. Topical report, February-August 
1986. Lannutti, J.; Schreiber, R.; Tidball, R. (Alzeta Corp., 
Santa Clara, CA (USA)). Sep 1986. 62p. (ALZETA—86- 
722-129). NTIS, PC A04/MF A0O1. 

See also report dated Mar 86, PB—86-201639. 

This report describes the results of Phase 2 research on an 
innovative radiant tube burner. The gas-fired radiant tube concept 
employs a combustion catalyst, such as platinum, that is coated on 
the inside surface of a ceramic tube. A preheated, combustible mix- 
ture of gas and air passing through the tube burns catalytically on 
the tube surface. Some of the heat generated conducts through the 
wall and is transmitted by radiation from the outside surface to the 
heat sink. When commercialized, the concept could be used in 
place of the currently popular electric-resistance elements. Advan- 
tages over existing gas-fired radiant tubes include more-uniform 
tube heating and low NOx emissions. Results of Phase 1 experi- 
ments indicated that catalyst stability was a critical factor in any 
long-term application of the concept. Phase 2 work then focused on 
identification of problems associated with these catalysts during 
prolonged exposure to the surface-combustion environment. During 
the phase, silicon carbide, alumina and mullite tubes were catalyzed 
with combinations of platinum and metal oxides and operated in a 
laboratory combustion-test apparatus. SEM and EDAX post-test 
analysis indicated that the platinum had been removed and that 
most of the oxides used were severely degraded during their expo- 
sure. Performance data indicated a general decrease in combustion 
efficiency over time. The tubes showed larger losses in efficiency 
when cyclic operation occurred, probably due to catalyst oxidation. 


29042 Shellside flow-induced tube vibration in typical 
heat exchanger configurations: Overview of a research pro- 
gram. Halle, H.; Chenoweth, J.M.; Wambsganss, M.W. (Ar- 
gonne National Lab., Argonne, IL). pp 161-170 of Flow-in- 
duced vibration - 1986. Chen, S.S.; Simonis, J.C.; Shin, Y.S. 
New York, NY; American Society of Mechanical Engineers 
(1986). (CONF-860722—). Contract W-31-109-ENG-38. 

From ASME pressure vessel and piping conference and ex- 
hibit; Chicago, IL, USA (20 Jul 1986). 

A comprehensive research program is being conducted to 
develop the necessary criteria to assist designers and operators of 
shell-and-tube heat exchangers to avoid detrimental flow-induced 
tube vibration. This paper presents an overview of the insights 
gained from shellside water-flow testing on a horizontal, industrial- 
sized test exchanger that can be configured in many ways using 
interchangeable tube bundles and replaceable nozzles. Nearly 50 
different configurations have been tested representing various com- 
binations of triangular, square, rotated-triangular, and rotated- 
square tubefield layouts; odd and even numbers of crosspasses; and 
both single- and double-segmental baffles with different cut sizes 
and orientations. 


29043 Tube vibration and flow distribution in shell-and- 
tube heat exchangers. Wambsganss, M.W. (Materials and 
Components Technology Div., Argonne National Lab., Ar- 
gonne, IL). pp 121-130 of Thermal/mechanical heat ex- 
change design: Karl Gardner Memorial Session. Singh, 
K.P.; Shenkman, S.M. New York, NY; Americarr Society of 
Mechanical Engineers (1986). (CONF- 861211—). Contract 
W-31-109-ENG-38. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Avoiding flow-induced vibration damage is a major concern 
to the designers and operators of shell-and-tube heat exchangers. 
This paper discusses the characteristics of tube variation as deter- 
mined from a research program featuring tests of an industrial size 
exchanger. The state-of-the-art in understanding and predicting tub< 
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variation and shellside flow distribution is briefly reviewed. Finally, 
research needs are identified and discussed. 


29044 An experimental verification of general correla- 
tions for single-phase turbulent flow in ribbed tubes. Ravigur- 
urajan, T.S.; Bergles, E.E. (Heat Transfer Lab., Dept. of 
Mechanical Engineering, Iowa State Univ., Ames, IA). pp 
1-12 of Advances in heat exchanger design. Shah, R.K.; 
Pearson, J.T. New York, NY; American Society of Me- 
chanical Engineers (1986). (CONF- 861211—). 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

The results of an independent experimental verification of 
general correlations for pressure drop and heat transfer of single- 
phase turbulent flow in internally ribbed tubes are presented. Four 
commercial ribbed tubes, considered to be candidates for compact 
shell and tube heat exchangers, were tested with water under heat- 
ing conditions. Five wire coil inserts were tested in another appara- 
tus with air under cooling conditions. Isothermal pressure-drop data 
were taken with both series of tests. The parameters tested were Re 
= 5,000-60,000, e/d = 0.023-0.127, p/d = 0.17-1.12, and a/90 = 
0.34-0.91. The results further proved the accuracy of the correla- 


tions for a wide range of roughness types and for the Prandtl 
number. 


29045 A survey of ceramic heat exchanger opportunities. 
Richlen, S. (idaho National Engineering Lab., Idaho Falls, 
ID 83415). pp 3-14 of Ceramics in heat exchangers. Foster, 
B.D.; Patton, J.B. Columbus, OH; American Ceramic Socie- 
ty Inc. (1984). (CONF-840440—). 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

This paper surveys the areas of opportunity for use of ce- 
ramic heat exchangers, presents the basis for their use, and discusses 
the shortcomings of metallic vs the advantages of ceramic heat ex- 
changers. The categories of heat-exchanger description are also 
summarized to provide a basis for categorizing developed and 
emerging ceramic heat exchangers. 


29046 Experimental assessment of an axially finned ce- 
ramic tube heat exchanger. Smith, K.O.; Easler, T.; Poeppel, 
R.B. (Solar Turbines Inc., San Diego, CA 92138). pp 79-96 
of Ceramics in heat exchangers. Foster, B.D.; Patton, J.B. 
Columbus, OH; American Ceramic Society’ Inc. (1984). 
(CONF-840440—). 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

A high-pressure, ceramic tube heat exchanger of an axial, 
counterflow configuration was tested. The test rig contained heat- 
exchanger tubes composed of 3-m (10 ft) long axially finned ceram- 
ic sections and 1.5-m (5 ft) long metallic sections. The ceramic 
components were fabricated using sintered a-SiC. Testing was con- 
ducted using coal and natural gas to fire the heat exchanger to in- 
vestigate tube fouling characteristics and thermal performance, re- 
spectively. 


29047 Ceramics in fluid bed heat-recovery boilers. Wil- 
liams, H.W.; Hoffman, L.C.; Patton, J.B. (Aerojet Energy 
Conversion Co., Sacramento, CA 95814). pp 139-150 of Ce- 
ramics in heat exchangers. Foster, B.D.; Patton, J.B. Colum- 
bus, OH; American Ceramic Society Inc. (1984). (CONF- 
840440—). 


From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

New engineering ceramics applications are being explored to 
increase fluid bed recovery boilers operating temperatures. High- 
performance compact heat-exchange concepts are being researched 
for glass, metals, and other high-temperature industrial furnace ap- 
plications. Completed engineering work and plans are described, as 
well as specific needs and projected applications. 
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29048 Ceramic heat exchangers for closed-cycle gas tur- 
bine systems. Carpenter, H.W.; Campbell, J. Jr.; Russell, 
L.H.; Wright, D.E. (Rockwell International/Rocketdyne 
Div., Canoga Park, CA 91304). pp 243-254 of Ceramics in 
heat exchangers. Foster, B.D.; Patton, J.B. Columbus, OH; 
American Ceramic Society Inc. (1984). (CONF-840440—). 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

High-temperature, coal-fired combustors with ceramic heat 
exchangers were designed to CCGT systems. The objective in eval- 
uating CCGT systems is to convert U.S. coal to electricity with 
higher efficiency. Higher temperatures are required to accomplish 
this goal and ceramic heat-exchanger surfaces allow the use of 
working fluid temperatures to 1371°C (2500°F) and higher. The re- 
sults of a comprehensive government study are described in which 
an atmospheric fluidized bed and cyclone fired combustor/heat ex- 
changer were designed for operation at 954° and 1232°C (1750° and 
2250°F). 


29049 Analysis of candidate silicon carbide recuperator 
materials exposed to industrial furnace environments. Fe- 
derer, J.I.; Tiegs, T.N. (Oak Ridge National Lab., Oak 
Ridge, TN 37831). pp 315-334 of Ceramics in heat exchang- 
ers. Foster, B.D.; Patton, J.B. Columbus, OH; American 
Ceramic Society Inc. (1984). (CONF-840440—). 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

Several SiC ceramics were exposed to the combustion envi- 
ronments in six industrial furnaces to determine their corrosion re- 
sistance. The materials were sintered a (Hexology SA), Sintride, re- 
crystallized (NC-400), CVD SiC-coated NC-400, siliconized (NC- 
430), reaction-sintered (SC-X and KT), and Si/sub 3/N/sub 4/- 
bonded (C/75 and CN-178). Tubes of these materials were exposed 
in two aluminum remelt furnaces, a forge furnace, a steel reheat 
furnace, and two steel soaking pits at 925° to 1250° for 530 to 5545 
h. Significant corrosion occurred in specimens exposed to alumi- 
num remelt furnaces and one of the steel soaking pits, whereas cor- 
rosion in the other furnaces was substantially less or negligible. The 
average C-ring fracture strength of Hexology SA (the only material 
tested) was substantially decreased by exposure to an aluminum 
remelt and a steel reheat furnace. These results show that SiC ce- 
ramics are susceptible to both corrosion and strength degradation 
when exposed to certain furnace environments. 


29050 The slit-ring test for evaluating fracture in tubular 
cross sections. Landini, D.J.; Flinn, J.E.; Kelsey, P.V. Jr. 
(EG and G Idaho Inc., Idaho Falls, ID 83415). pp 335-344 
of Ceramics in heat exchangers. Foster, B.D.; Patton, J.B. 
Columbus, OH; American Ceramic Society Inc. (1984). 
(CONF-840440—). 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

Slit-ring specimens were used to evaluate the fracture prop- 
erties of several ceramic materials produced in tubular cross sec- 
tions. The utility of the specimen and its applicability to heat-ex- 
changer components is discussed. Data obtained from tests using 
slit-ring specimens are presented and compared to data obtained 
using other test geometries. 


29051 Durability of SiC heat-exchanger tubes in a high- 
temperature fluidized bed. Carpenter, H.W. (Rockwell Inter- 
national/Rocketdyne Div., Canoga Park, CA 91304). pp 
345-358 of Ceramics in heat exchangers. Foster, B.D.; 
Patton, J.B. Columbus, OH; American Ceramic Society Inc. 
(1984). (CONF-840440—). 

From 86. annual meeting and exposition of the American 
Ceramic Society; Pittsburgh, PA, USA (29 Apr 1984). 

The durability of SiC tube samples was evaluated in a simu- 
lated atmospheric fluidized bed environment at 982°C (1800°F) 
under both oxidizing and reducing conditions. No erosion, corro- 
sion, or loss in strength was found. Hoop tensile strength was meas- 
ured by a burst test method. Topics considered in this paper in- 
clude fluidized beds, heat exchangers, tubes, sampling, evaluation, 
simulation, corrosion, erosion, tensile properties, temperature ef- 
fects, and materials testing. 
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4230 Marine Engineering 


29052 (NEI-NO—11, pp vp) Compliant tower applicabil- 
ity offshore Northern Europe. Maus, L.D.; Danaczko, M.A. 
1986. NTIS (US Sales Only), PC All/MF AOl. File 
Number DE87752020. (CONF-8608173—). 

From Offshore Northern seas conference; Stavanger, 
Norway (26 Aug 1986). 

The installation of the Lena guyed tower in the Gulf of 
Mexico was the first use of a compliant tower to support offshore 
drilling and production operations. The experience gained from this 
project, augmented by further engineering studies, provides a sound 
basis for evaluating the potential for economic use of this type of 
structure in a wide variety of deepwater locations, including off- 
shore Northern Europe. This paper reviews the Lena guyed tower 
project with emphasis on the major innovations developed and les- 
sons learned. It discusses the results of two years’ monitoring of the 
platforms’s responses to environmental loads and compares these 
responses with predicted behavior. Development of Gulf of Mexico 
compliant tower technology subsequent to the Lena project is then 
reviewed. Finally, the applicability of compliant tower technology 
to deepwater Northern Europe locations is discussed. The results of 
design, fabrication and installation studies are presented. Conceptual 
designs of compliant towers are presented, using both steel and 
concrete as construction materials. Conclusions are offered regard- 
ing the technical and economic viability of compliant towers for 
this severe environment. 6 references, 4 tables and 8 figures. 


29053 (NEI-NO—11) Production systems conference. 
Offshore Northern Seas -86, Stavanger (Norway), 26-29 
August 1986. (Norsk Petroleumsforening, Oslo). 1986. vp. 
(CONF-8608173—). NTIS (US Sales Only), PC A1ll1/MF 
AO1. File Number DE87752020. 

From Offshore Northern seas conference; Stavanger, 
Norway (26 Aug 1986). 

Seperate abstracts were prepared for the individual papers in 
this report. 


4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 28704, 29203 


29054 (STEV-FBA—87-1) Separation of gaseous com- 
pounds in a dust separator. Bostroem, C.Aa.; Dahlberg, K.; 
Loevblad, G.; Brorstroem-Lunden, E.; Steen, B. (Statens 
Energiverk, Stockholm (Sweden)). Mar 1985. 39p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE87752070. 

Many substances which are found in atmospheric aerosols 
are in gaseous form in flue gases and are not separated in dust con- 
trol equipment working at elevated temperatures. This report deals 
with the possibilities of separating vapours in fabric filters and elec- 
trostatic precipitators. It contains a literature study of condensation 
and adsorption of vapours in flue gases. It also contains a descrip- 
tion of sampling equipment that were specially built for sampling 
on filters at different temperatures. A new and more sensitive 
method for analyzing PAH was introduced. (HPLC) Several paral- 
lel samples of PAH, metals, chloride, nitrate and sulfate were col- 
lected at a coal fired boiler, at an oil fired boiler, at a wood powder 
fired wood chip dryer and at a peat fired boiler. The result indicate 
that a catalytic oxidation of PAH exists together with adsorption 
and condensation processes. As a consequence the emission of PAH 
to the atmosphere may decrease with increasing temperature al- 
though the consentration in particles in a dust cleaning equipment 
decreases. Further studies of the oxidation processes are recom- 
mended. 
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REFER ALSO TO CITATION(S) 29335, 29544, 29816 


4301 Design, Development, And Operation 
REFER ALSO TO CITATION(S) 28431, 28435 


29055 (INIS-mf—10840, pp 49-67) Technical and eco- 
nomic principles of electron accelerators design and applica- 
tions. Kourim, P.; Vacek, K. (Ustav Jaderueho Vyzkumu 
CSKAE, Rez, Czechoslovakia). 1985. (In Czech). NTIS 
(US Sales Only), A08/MF AOl. File Number 
DE87701823. (CONF-8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The properties are described of accelerated electrons, as are 
the basic interactions with matter (bremsstrahlung, inelastic colli- 
sions, elastic scattering). Various types of electron accelerators are 
overviewed, a survey given of industrially manufactured accelera- 
tors with direct acceleration and their manufacturers listed. Various 
irradiation techniques are discussed and the production capacity of 
accelerators assessed. The economic aspects are evaluated of the 
use of accelerators and the possible health hazards to personnel 
from toxic gases (ozone, nitrogen oxides) generated during the pas- 
sage of accelerated electrons through the air. (J.C.). 


29056 (JINR—9-86-174) JINR synchrophasotron. Oper- 
ation and improvement. Quarter 1, 1985. Buldakovskij, V.N.; 
Zabolotin, V.P.; Zinov’ev, L.P. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1986. 7p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701879. 

Information is presented on the operation of the Dubna 
synchrophasotron, in particular, on the intensity of accelerated par- 
ticles beams and the scientific program implemented in the first 
quarter, 1985. A new regime of slow extraction is being aligned in 
the second direction. A beam of deuterons with the energy of 2.5 
GeV/nucleon is extracted from the accelerator chamber. Measure- 
ments of the radiation conditions around the accelerator are being 
carried out. The data obtained make it possible to estimate the effi- 
ciency of slow extraction in the first direction at a level of 92%. To 
check the tightness of cryopumping sections, a stand has been con- 
structed. 48 sections are tested at operating temperatures. 8 refer- 
ences, 5 figures, 4 tables. 


29057 (NIKHEF-K-LINO—131) New conception for the 
central control facility of MEA. Schimmel, F. (Nationaal 
Inst. voor Kernfysica en Hoge-Energiefysica KHEF), 
Amsterdam (Netherlands). Sectie K). Jul 1986. 30p. (in 
Dutch). NTIS (US Sales Only), PC A03/MF A0O1. File 
Number DE87701905. 

To control the AFBU from the Central Control Facility 
some change will be necessary. This has led to a complete revision 
of the facilities of both consoles. Some proposals are made to im- 
prove the response time of the control systems. These improve- 
ments are feasible at short notice. 1 figure. (G.J.P.). 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 

REFER ALSO TO CITATION(S) 29095 
29058 (AD-A—176380/4/XAB) Improved oscillator 
phase locking using a modulated electron beam in a gyrotron. 
Interim report. McCurdy, A.H.; Armstrong, C.M.; Bollen, 
W.M.; Parker, R.K.; Granatstein, V.L. (Naval Research 
Lab., Washington, DC (USA)). 4 Dec 1986. 1lp. (NRL— 
9027). NTIS, PC A02/MF A011. 

A new method of microwave oscillator phase locking ex- 
ploiting the extended nature of the gyrokylstron configuration is ac- 
complished by modulating the electron beam before it reaches the 
cavity oscillator. The amount of power required to phase lock a 
gyroton is decreased by more than an order of magnitude from that 
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predicted by Alder’s theory. In addition, oscillator priming is ob- 
served at drive powers below all other systems tested to date. 
These new methods provide the coherence required of RF sources 
for linear accelerators and may enhance gyrotron performance for 
fusion heating. 


29059 (BNL—39451) Chromatic perturbation and reso- 
nance analysis for the AGS Booster. Parsa, Z. (Brookhaven 
National Lab., Upton, NY (USA)). 1987. Contract AC02- 
76CH00016. 4p. (CONF-870302—59). NTIS, PC A02. File 
Number DE87007624. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

We have investigated the nonlinear effects with the emphasis 
on nonlinear resonances. We present some of our findings (e.g., the 
structure resonances; stop-bandwiths, etc.) for the AGS-Booster 
Lattice using program HARMON. Comparison with the results ob- 
tained from our algorithm “NONLIN” is presented. 


29060 (BNL—39562) Aperture studies on RHIC for 30 
and 100 GeV/nucleon operation with random and systematic 
magnet errors. Dell, G.F.; Hahn, H. (Brookhaven National 
Lab., Upton, NY (USA)). 1987. Contract AC02-76CH00016. 
Sp. (CONF-870302—159). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE87009140. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Tracking studies on RHIC for the emittances and momen- 
tum spreads necessary for operation at 30 and 100 GeV/nucleon 
have been made when the effects of random and systematic magnet 
errors are included. All test particles are stable for the emittances 
required. Tune shifts from systematic bz are compensated by the 
chromaticity correcting sextupoles of the arcs. Tune shifts from sys- 
tematic bs and bs are compensated by correction coils placed adja- 
cent to the arc quadrupoles. The emittances required for operation 
are significantly smaller than the emittance corresponding to the 
dynamic aperture. 


29061 (FNAL-TM—1440) Antiproton acceleration in the 
Fermilab Main Ring and Tevatron. Martin, P.; Dinkel, J.; 
Ducar, R.; Kerns, C.; Kerns, Q.; Meisner, K.; Miller, H.W.; 
Reid, J.; Tawzer, S.; Wildman, D. (Fermi National Acceler- 
ator Lab., Batavia, IL (USA)). Mar 1987. Contract AC02- 
76CH03000. 4p. (CONF-870302—112). NTIS, PC A02. File 
Number DE87007771. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The operation of the Fermilab Main Ring and Tevatron rf 
systems for colliding beams physics is discussed. The changes in the 
rf feedback system required for the accelration of antiprotons, and 
the methods for achieving proper transfer of both protons and anti- 
protons are described. Data on acceleration and transfer efficiencies 
are presented. 


29062 (INS-NUMA—58) Fokker-Planck approach to sto- 
chastic momentum cooling with a notch filter. Katayama, T.; 
Tokuda, N. (Tokyo Univ., Tanashi (Japan). Inst. for Nucle- 
ar Study). Aug 1985. 27p. NTIS (US Sales Only), PC A03/ 
MF AOl1. File Number DE87701845. 

A Fokker-Planck equation that describes the stochastic mo- 
mentum cooling with a notch filter is formulated. The Fokker- 
Planck coefficients are calculated for an idealized linear notch 
filter. The coherent energy correction is expressed explicitly with a 
parameter representing the difference of the particle’s time-of-flight 
and the signal's transmission time from the pickup to the kicker. 
This formulation provides us a guide to determine the system pass- 
band and a setting accuracy of the signal’s transmission time for a 
given momentum spread of the beam. From the Fokker-Planck 
equation, a differential equation for time variation of a standard de- 
viation of energy error is derived to obtain the initial cooling time 
and the final momentum spread. This formulation is useful for anal- 
ysis of experimental data and for design of the cooling system, i.e. 
optimization of the system passband and gain, specification of accu- 
racy of the signal's transmission time, etc. 
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29063 (KEK—85-9) Computer simulation code for the 
beam-beam interaction in linear colliders. Yokoya, K. (Na- 
tional Lab. for High Energy Physics, Oho, Ibaraki (Japan)). 
Oct 1985. 25p. NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87701891. 

Briefly described is a computer simulation code for the 
beam-beam interaction in linear colliders in which the radiation 
spectrum based on the quantum theory is taken into account. 


29064 (LA-UR—87-763) Testing URMEL-3D by model- 
ing a ferrite-tuned rf cavity. Browman, M.J.; Cocper, R.K.; 
Friedrichs, C.C.; Weiland, T. (Los Alamos National Lab., 
NM (USA); Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). 1987. Contract W-7405-ENG- 
36. 4p. (CONF-870302—27). NTIS, PC A02. File Number 
DE87007481. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

We have tested the rf cavity codes collectively known as 
URMEL-3D by studying the tuning of the fundamental mode of 
the Advanced Hadron Facility (AHF) booster cavity. Because of 
computer costs and turnaround time, we limited ourselves to prob- 
lem sizes between 30,000 and 35,000 mesh points, which meant we 
had to use a simplified model of the coupling capacitor. Because we 
did not know a priori how to model this capacitor, we used its 
shape as a parameter to be varied. We generated three different 
models for the cavity, varying the details of the coupling capacitor, 
and plotted the variation of the fundamental frequency as a func- 
tion of the permeability of the ferrite. The three resulting curves 
had similar shapes, and one of them fit the experimental data. Not 
only is this the first time the codes have been used on such a com- 
plicated geometry, it is also the first time the codes have been used 
with such high permeabilities (1) and permittivities (€). The results 
obtained with such a relatively coarse mesh indicate that the codes 
are working well and that they should be useful in the design of rf 
cavities. 


29065 (LA-UR—87-779) Transient analysis of a coupled 
accelerator and decelerator system. Takeda, Harunori. (Los 
Alamos National Lab., NM (USA)). 16 Mar 1987. Contract 
W-7405-ENG-36. 4p. (CONF-870302—26). NTIS, PC A02. 
File Number DE87007478. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

For an energy-efficient accelerator system to be used for a 
free-electron laser, the stability of an energy-recovery system utiliz- 
ing a bridge coupler placed between the accelerator and the decel- 
erator is studied numerically. Energy is recovered by recirculating 
the accelerated electron beam through the decelerator; the recov- 
ered energy is then transported through the bridge coupler to the 
accelerator. The calculation shows that a large transient voltage os- 
cillation is induced in the system. This transient oscillation can be 
reduced significantly by slowly applying both the electron-beam 
current and the klystron power at the beginning. Two types of in- 
stabilities are predicted according to the scraping of the electron 
beam between the accelerator and the decelerator. When the 
energy spectrum of the electron beam is scraped at the high end, 
the system induces an oscillation. However, when the low-energy 
end is scraped, the electron recirculation may stop unless the klys- 
tron power is boosted by a feedback system. 


29066 (LA-UR—87-861) Emittance growth in intense 
beams. Wangler, T.P.; Mills, R.S.; Crandall, K.R. (Los 
Alamos National Lab., NM (USA)). Mar 1987. Contract W- 
7405-ENG-36. 6p. (CONF-870302—38). NTIS, PC A02. 
File Number DE87007496. 

From Particle accelerator conference; Washington, 
USA (16 Mar 1987). 

Recent progress in the study of high-current, low-emittance, 
charged-particle beams may have a significant influence in the 
design of future linear accelerators and beam-transport systems for 
higher brightness applications. Three space-charge-induced rms- 
emittance-growth mechanisms are now well established: (1) charge- 
density redistribution, (2) kinetic-energy exchange toward equiparti- 
tioning, and (3) coherent instabilities driven by periodic focusing 
systems. We report the results from a numerical simulation study of 


? 
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emittance in a high-current radio-frequency quadrupole (RFQ) 
linear accelerator, and present a new semiempirical equation for the 
observed emittance growth, which agrees well with the emittance 
growth predicted from numerical simulation codes. 


29067 (LA-UR—87-888) Transmission-line impedance 
measurements of beam pipes for an Advanced Hadron Facility 
(AHF). Walling, L.; Neuffer, D.; Thiessen, H.A.; Spalek, G. 
(Los Alamos National Lab., NM (USA)). 1987. Contract 
W-7405-ENG-36. 4p. (CONF-870302—21). NTIS, PC A02. 
File Number DE87007487. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

An Advanced Hadron Facility (AHF) requires a beam pipe 
with low eddy-current losses and a low beam-coupling impedance. 
The requirements cannot be met with a solid, conducting beam pipe 
but may be met by a ceramic pipe with conducting layers, which 
may have a higher coupling impedance. We have measured and 
compared the transmission-line impedances for several candidate 
pipe segments. The results are correlated with the beam-coupling 
impedance and are compared with calculated values and with AHF 
requirements. 


29068 (LBL—22190) Calculation of collective effects and 
beam lifetimes for the LBL [Lawrence Berkeley Laboratory] 
1-2 GeV synchrotron radiation source. Chattopadhyay, S.; 
Zisman, M.S. (Lawrence Berkeley Lab., CA (USA)). Mar 
1987. Contract AC03-76SF00098. 6p. (CONF-870302—154). 
NTIS, PC A02. File Number DE87009154. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

In designing a third-generation high brightness synchrotron 
radiation source, attention must be paid to the various collective ef- 
fects that can influence beam performance. We report on calcula- 
tions, performed with the code ZAP, of the bunch length, the 
transverse emittance and the beam lifetime (from both Touschek 
and gas scattering) for our 1-2 GeV storage ring. In addition, we 
estimate the growth times for both longitudinal and transverse cou- 
pled bunch instabilities. Bunch lengths of about 20 ps should be ob- 
tainable and intrabeam scattering emittance growth is small. For a 
limiting undulator gap of 1 cm and residual gas pressure of In Torr, 
the beam lifetime is about 5 hours in the single-bunch mode; in the 
multibunch mode, lifetimes in excess of 6 hours are expected. These 
results indicate that all performance goals for the facility should be 
achievable. 


29069 (LBL—22216) Space charge effects in a bending 
magnet system. Lee, E.P.; Close, E.; Smith, L. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1987. Contract AC03- 
76SF00098. 6p. (CONF-870302—101). NTIS, PC A02. File 
Number DE87008219. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

In order to examine problems and phenomena associated 
with space charge in a beam bending system, the beam dynamics 
code HICURB has been written. Its principal features include mo- 
mentum variations, vertical and horizontal envelope dynamics cou- 
pled to the off-axis centroid, curvature effect on fields, and images. 
Preliminary results for an achromatic lattice configuration are pre- 
sented. 


29070 (N—87-18318) Wave envelope technique for multi- 
mode wave guide problems. Hariharan, S.I.; Sudharsanan, S.I. 
(National Aeronautics and Space Administration, Hampton, 


A (USA). Langley Research Center). Dec 1986. 22p. 
(NASA-CR—178218; ICASE—86-52; NAS—1.26:178218). 
NTIS, PC A02/MF AO1. 

A fast method for solving wave guide problems is proposed. 
In particular, the guide is considered to be inhomogeneous allowing 
propagation of waves of higher order modes. Such problems have 
been handled successfully for acoustic wave propagation problems 
with single mode and finite length. This paper extends this concept 
to electromagnetic wave guides with several modes and infinite 
length. The method is described and results of computations are 
presented. 
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29071 (SAND—87-0384) Studies of low-emittance elec- 
tron diodes. Poukey, J.W. (Sandia National Labs., Albuquer- 
= NM (USA)). Mar 1987. Contract AC04-76DP00789. 

NTIS, PC A04/MF AO1; 1; GPO Dep. File Number 
DE87008398. 

Recent studies of non-immersed foilless electron diodes are 
summarized. The tools used include trajectory and particle simula- 
tion codes. Systems studied include Delphi, Troll, and LANL test 
diode, and an FEL source. In terms of computational efficiency, 
the trajectory code is found to be generally better for this type of 
problem. In terms of design results, the short solenoid, or focus 
coil, is found to be very useful in guiding beams in the kA range 
without large emittance gains. A high-current linac is also briefly 
discussed. 


29072 (SLAC-PUB—4212) Prototype development of a 
beam line expert system. Clearwater, S.H.; Lee, M.J. (Los 
Alamos National Lab., NM (USA); Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA)). Feb 1987. Contract 
AC03-76SF00515. 4p. (CONF-870302—94). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87008317. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

As an experiment to improve beam-line performance and to 
solve some start-up problems, the use of beam and machine correc- 
tion programs is being automated into a unified expert system. A 
paradigm for beam-line commissioning and start-up using a hybrid 
expert system is presented. The hybrid system combines conven- 
tional expert system technology, physical models, and sophisticated 
mathematical optimization techniques into an integrated system that 
utilizes the best of the quantitative and qualitative powers of com- 
puters into a single-unit. Beam correction programs are discussed 
that correct the symptoms of a beam-line problem during routine 
operations. Also discussed are machine-correction schemes that at- 
tempt to locate the causes of beam-line problems during commis- 
sioning. The uses and advantages of beam-line simulation are dis- 
cussed in the context of learning tools for the development of 
beam-correction and machine-correction schemes. The prototype 
development of an expert system that integrates beam correction, 
machine correction, and simulation programs into a unified package 
are discussed. (LEW) 


4303 Auxiliaries And Components 


REFER ALSO TO CITATION(S) 28982, 29068, 29707 


29073 (AD-P—005072/4/XAB) Undulators as a primary 
source of coherent x rays. Attwood, D.T.; Kim, K.J.; Hal- 
bach, K.; Howells, M.R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Oct 1985. 10p. NTIS, PC A02/ 
MF AOI. 

This article is from ‘International Conference on Insertion 
Devices for Synchrotron Sources Held in Stanford, California on 
27-30 October 1985,’ AD-A176 377. 

Coherent x rays have long been sought as a tool to discover 
microscopic details of physical and biological assemblies. Such radi- 
ation would permit biologists, chemists, and physicists to probe 
with spatial resolutions better than 1,000 A (perhaps 10 to 100 A in 
special circumstances), and with an ability to distinguish concentra- 
tions of specific atomic elements. It has been a prevailing view that 
such radiation, when available, would emanate from an atomic x 
ray laser. Although that is possible, to a large degree these needs 
will first be satisfied by coherent x rays generated through the 
interaction of relativistic electron beams of very high brightness 
with periodic magnet structures (undulators). Within the next 2-5 
years, it will be possible with undulators and monochromators to 
generate x rays at substantial peak and average powers, with thou- 
sands of wavelengths of longitudinal coherence, full spatial coher- 
ence, complete polarization control, and broad tunability at mega- 
hertz repetition rate. 
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29074 (BNL—39349) In-situ shearing interferometry of 
National Synchrotron Light Source mirrors. Qian, S.N.; Rar- 

back, H.; Shu, D.; Takacs, P.Z. (Brookhaven National Lab., 

Upton, NY (USA)). Jan 1987. Contract AC02-76CH00016. 
9p. (CONF-870132—5). NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE87006745. 

From LASE-13: pulse power for lasers conference; Los An- 
geles, CA, USA (11 Jan 1987). 

In situ mirror distortion measurements were made with a lat- 
eral shearing interferometer on three mirrors in beam line X17T at 
the National Syn203hrotron Light Source. Lateral shearing interfer- 
ence is insensitive to vibrational motion in five of the six degrees of 
freedom, so it is well-suited for investigations in the synchrotron ra- 
diation (SR) environment. No distortion was seen in an uncooled 
silicon carbide mirror and in a colled copper alloy mirror on 
X17TB, but a change in the radius of an uncooled electroless 
nickel-plated aluminium cylinder mirror of about 6.2% was ob- 
served on X17TA. Angular vibrations in the 2 to 3 arc second 
range were easily observed on one of the beam lines, as was an 
overall mirror rotation in the arc second range. 


29075 (BNL—39405) Mechanical support and transport 
system used for the neutrino horn system at Brookhaven Na- 
tional Laboratory. Walker, J.C.; Carroll, A.S.; Leonhardt, 
W.; Monaghan, R.; Pearson, C.; Pendzick, A.; Ryan, G.; 
Sandberg, J.; Sims, W.P.; Smith, G.A. (Brookhaven Nation- 
al Lab., U pton, NY "(USA)). 1987. Contract AC02- 
76CH00016. OD. (CONF-870302—64). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE87007648. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The study of neutrinos at the Alternating Gradient Synchro- 
tron (AGS), Brookhaven National Laboratory (BNL), requires 
hardware for their initiation and control. The basics consist of a 
target, two horns and three collimators. This paper describes the in- 
stallation, support and positioning of these components within a set- 
tling concrete blockhouse. 


29076 (BNL—39443) Vacuum system control for the 
Heavy Ion Transport Line. Stattel, P.; Feigenbaum, L; 
Hseuh, H.C.; Robinson, T.; Skelton, R.; Wong, V. (Brook- 
haven National Lab., Upton, NY (USA)). 1987. Contract 
AC02-76CH00016. 7p. (CONF-870302—68). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87007635. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The Brookhaven AGS, 807 m in circumference, and the 
Tandem Van de Graaff are now joined together by a transport line, 
600 m in length. This now allows heavy ions from the Tandem, up 
to fully stripped sulfur (M = 32) to be transported into the AGS 
and accelerated to 15 GeV/A. With the addition of a booster be- 
tween the Tandem and the AGS in the near future, heavy ions such 
as gold (M = 200) can be accelerated to 30 Z/A GeV/A. This 
paper describes the HITL (Heavy Ion Transport Line) vacuum 
control system design and implementation. 


29077 (BNL—39476) Generic device controller for accel- 
erator control systems. Mariotti, R.; Buxton, W.; Frankel, 
R.; Hoff, L. (Brookhaven National Lab., Upton, NY 
(USA)). 1987. Contract AC02-76CH00016. 6p. (CONF- 
870302—66). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87007631. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A new distributed intelligence control system has become 
operational at the AGS for transport, injection, and acceleration of 
heavy ions. A brief description of the functionality of the physical 
devices making up the system is given. An attempt has been made 
to integrate the devices for accelerator specific interfacing into a 
standard microprocessor system, namely, the Universal Device 
Controller (UDC). The main goals for such a generic device con- 
troller are to provide: local computing power; flexibility to config- 
ure; and real time event handling. The UDC assemblies and soft- 
ware are described. (LEW) 
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29078 (BNL—39488) Low-level rf system for the AGS 
Light Ion Program. Kovarik, V.; Ahrens, L.; Barton, — 
Frankel, R.; Otis, A.; Pope, D.; Pritsker, M.; Raka, E.; 
kentien, R. (Brookhaven National Lab., Upton, NY TSA). 
1987. Contract AC02-76CH00016. 7p. (CONF- -870302—65). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87007638. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The new low level rf system for the light ion acceleration 
program features direct digital control of a phase continuous rf syn- 
thesizer clocked by finite changes in the B field. The system, its op- 
eration and testing are described. The system covers the complete 
rf frequency range and switches over from single cavity accelera- 
tion to multiple cavity acceleration with no beam loss. It also 
switches from the programmed drive to the normal bootstrap 
system. 


29079 (BNL—39489) State of the art in polarized proton 
sources. Alessi, J.G. (Brookhaven National Lab., Upton, NY 
(USA)). 1987. Contract AC02-76CH00016. 6p. (CONF- 
870302—83). NTIS, PC A02. File Number DE87007641. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Present day polarized H* and H™ ion sources are reviewed 
by describing the performance of sources representative of each of 
the techniques being used. New ideas for producing higher intensi- 
ties are then mentioned. Presently, pulsed H* -vector currents in the 
milliampere range, and H~-vector currents of hundreds of »A's, 
can be obtained. 


(BNL—39616) Single layer quadrupole design for 
ssc_ eae Super Collidar]. Thompson, P.A.; 
Cottingham, J.; Dahl, P.; Garber, M.; Ghosh, A.; Goodzeit, 
C.; Guia, A.; Hahn, H; Herrera, J; Kahn, Ss. (Brookha- 
ven National Lab., Upton, NY (USA)). 1987. Contract 
AC02-76CH00016. 4p. (CONF-870302—114). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87008452. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The proposed Superconducting Super Collider (SSC) will 
require 1360 regular arc quadrupoles. This paper describes a single 
layer design for these magnets. This design is economically com- 
petitive with the more conventional two layer design and appears 
to be well suited to mass production because of its simplicity. The 
design uses 9 turns of Cu(NbTi) superconducting cable to produce 
an 155 Tesla/meter gradient at the 20 TeV peak energy. The sys- 
tematic field harmonics are all better than the requirements. De- 


tailed results of both magnetic and mechanical analyses are present- 
ed. 


29081 (FNAL-TM—1439) Operational experience with 
superconducting synchrotron magnets. Martin, P.S. (Fermi 
National Accelerator Lab., Batavia, IL (USA)). Mar 1987. 
Contract AC02-76CH03000. Sp. (CONF-870302—118). 
NTIS, PC A02. File Number DE87008088. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The operational experience with the Fermilab Tevatron is 
presented, with emphasis on reliability and failure modes. Compri- 
sons are made between the operating efficiencies for the supercon- 
ducting machine and for he conventional Main Ring. 


29082 (FNAL-TM—1446) FNAL Booster intensity, ex- 
traction, and synchronization control for collider operation. 
Ducar, R.J.; Lackey, J.R.; Tawzer, S.R. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Mar 1987. Contract 
AC02-76CH03000. 4p. (CONF-870302—138). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87009032. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

Booster operation for collider physics is considerably differ- 
ent than for fixed target operation. Various scenarios for collider 
physics, machine studies, and P-Bar targeting may require that the 
intensity vary from 5E10 PPP to 3E12 PPP at a 15 Hertz machine 
cycle rate. In addition to the normal Booster single turn extraction 
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mode, collider operations require that the Booster inject into the 
Main Ring a small number of beam bunches for coalescing into a 
single high intensity bunch. These bunches must be synchronized 
such that the center bunch arrives in the RF bucket which corre- 
sponds to the zero phase of the coalescing cavity. The system im- 
plemented has the ability to deliver a precise fraction of the avail- 
able 84 Booster beam bunches to Main Ring or to the P-Bar De- 
buncher via the newly installed AP-4 beam line for tune-up and 
studies. It is required that all of the various intensity and extraction 
scenarios be accommodated with minimal operator intervention. 


29083 (IFVE-OKU—86-165) Synchronization system for 
physical setups in IHEP accelerator booster mode. Lebedev, 
O.P.; Serebryakov, V.I. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1986. 8p. (In Russian). NTIS 
(US Sales Only), PC ‘A02/MF~ AOl. File Number 
DE87701981. 

The description of the system for magnetic field and time 
synchronization at the IHEP accelerator is presented. A brief char- 
acteristics of synchropulses is given, the synchronization system 
functioning in the simulating mode is considered. 3 references, 3 
figures, 1 table. 


29084 (INS-NUMA—59) Fabrication of a split coaxial 
RFQ cavity. Fujino, T.; Arai, S.; Fukushima, T.; Hattori, T.; 
Tojyo, E. (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study). Jun 1985. 40p. (In Japanese). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87701846. 

A 1/4 scaled model cavity of a uranium ion RFQ linac has 
been fabricated which has a favorable structure for the split coaxial 
RFQ with modulated vanes. The cavity is made of brass and is 200 
cm in length and 40 cm in diameter. Since the vane positioning 
with accuracy better than +- 0.1 mm is required to get the desired 
azimuthal field balance, the parts related to the vane postioning 
have been manufactured within the accuracy of +- 0.025 mm. Ac- 
curacy of vanes positioning has been confirmed to be within +- 0.1 
mm by measuring the field distributions between the adjacent 
vanes. 


29085 (JINR—9-86-157) Leading magnetic field forming 
system of the LUEhK-20 linear induction electron-ion ring 
accelerator. Stage 1. Aleksandrov, V.S.; Golubev, I.I.; Dol- 
bilov, G.V.; Kazacha, V.I.; Rashevskij, V.P.; Sarantsev, 
V.P. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Dept. of New Acceleration Methods). 1986. 1lp. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87702025. 

The main requirements to the parameters of the LUEhK-20 
linear induction electron-ion ring accelerator magnetic system are 
described. The description of the magnetic system calculation pro- 
cedure and its design is given. The feed circuit of the leading mag- 
netic field coils and its parameters are presented. The results of the 
magnetic measurements in the LUEhK-20 first step are also given. 
At the 6.6 m length magnetic field B/sub z/=1.36 T has been 
formed, the absolute value of the gradient 5B-bar/sub z//5Z did 
not exceed 0.23 T/m. The electron ring transport in the LUEhK-20 
accelerating path has been carried out under the repetition frequen- 
cy of all the systems v=1 Hz, with their big and little radius undis- 
tortion and without the ring displacement along the radius. 6 refer- 
ences, 9 figures. 


29086 (JINR—9-86-160) Analysis of versions of the 
vacuum chamber for Nuclotron. Dmitriev, I.S.; Pikin, A.I. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
High Energy). 1986. 5p. (in Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87701878. 

The pressure requirements of residual gas in the Nuclotron 
providing acceleration of uranium ions with acceptable losses are 
given. Three versions of hermetic volume creation inside the super- 
conducting magnets with cryopumping are analysed. It is shown 
that the version without vaccuum chamber as an element of a 
structure provides hermetic sealing of a magnet yoke and gaps be- 
tween magnets corresponds to a considerable degree to the design 
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of magnets with a hollow superconductor. 9 references, 1 figure, 1 
table. 


29087 (JINR—9-86-295) Pick-up sensors of JINR synch- 
rocyclotron beam. Denisov, Yu.N.; Dmitrievskij, V.P.; Ka- 
linichenko, V.V.; Mironov, S.V.; Onishchenko, L.M.; 
Saenko, V.A.; Shabashov, M.F. (Joint Inst. for Nuclear Re- 
—- Dubna (USSR). Lab. of Nuclear Problems). 1986. 

p. (in Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
Hite Number DE87702026. 

On-line system for JINR synhrocyclotron beam monitoring 
on the basis of pick-up sensors is described. The system is intended 
for measuring the beam charge density and average current, verti- 
cal position of the beam and the mean energy gain per turn in 
radius range between sensors. Five pairs of sensors are placed at 
different radii. These are fragments of strip lines. The sensors are 
positioned symmetrically to the accelerator midplane. The measure- 
ments were performed when the beam is on the sensor radius. To 
obtain a signal form its stroboscopic transformation is used with 
subsequent storage and processing on computer. Ratios for deter- 
mining the beam parameters are given. The following precisions are 
obtained at measuring on the synchrocyclotron: for beam charge 
density - about 10%, for beam position +-1.5 mm, for average 
energy gain per turn - about 2%. 4 references, 7 figures. 


29088 (JINR—9-86-304) Gas desorption at the interac- 
tion of laser radiation with a matter. Mironov, V.E.; Shesta- 
kov, B.A. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1986. Tp. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87702027. 

The experimental installation, techniques and investigation 
results on gas molecule desorption under power laser radiation 
interaction with solid state targets made of lead, copper and titani- 
um for laser atomic source for heavy ion collective accelerator 
KUTI accelerator are described. Mass-spectrometric analysis of de- 
sorption products was made. Dependences between desorbed mole- 
cule quantity and energy in laser radiation pulse, number of shots 
on one region of the target, between desorbed molecule density and 
time have been obtained. The regime of preparation of laser atomic 
source for KUTI targets has been determined. 4 references, 7 fig- 
ures. 


29089 (JINR—13-86-296) Measurement of charge density 


of relativistic particle beam by pick-up sensors. Shabashov, 
M.F. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1986. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702029. 

A method for measuring the relativistic particle beam charge 
density by means of pick-up sensors is described. Apparatus func- 
tion is calculated for a sensor with radial dimension essentially less 
than its aperture. For a beam extension considerably exceeding 
sensor extent, integral equation is solved connecting the beam den- 
sity and sensor signal. The effect of taken approximations on the 
measurement precision is estimated. On the basis of the proposed 
method a system for density and average current of JINR synchro- 
cyclotron accelerated beam measurement has been created. Preci- 
sion of measurement was about 10%. The results of beam charge 
measurement by means of the proposed method and those on direct 
measuring using a probe are compared. The measurement results 
coincide within the error. 5 references, 7 figures. 


29090 (KEK—85-8) Test of magnetic shielding cases for a 
3” phototube attached to a lead glass counter. Ogawa, K.; 
Sumiyoshi, T.; Takasaki, F. (National Lab. for High Energy 
Physics, Oho, Ibaraki (Japan)). 1985. 20p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87701890. 
Effect of a magnetic shielding for a phototube of 3” diame- 
ter attached to a lead glass counter has been studied using permal- 
loy shielding cases with two kinds of shapes. Both cases show suffi- 
cient shielding effect with magnetic field up to around 30 gauss. 
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29091 (KIYI—86-1) Investigation of characteristics of 
the U-240 cyclotron in regime of automatic control via micro- 
computer. Linev, A.F.; Pashin, V.A.; Sakhno, V.I.; Soko- 
lova, N.A. (AN Ukrainskoj SSR, Kiev. Inst. Yaderny kh Iss- 
ledovanij). 1986. 19p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87702063. 

The test results of control module, developed for cyclotron 
automatic control system are presented. The conditions of stability 
of the control system with a computer in feedback circuit under 
multiwinding cyclotron magnet control are shown. The require- 
ments for improvement of U-240 power supply are studied. 1 refer- 
ence, 1 figure, 4 tables. 


29092 (LA-UR—87-416) Rf control system for a rocket- 
borne accelerator. Lynch, M.T.; Sorum, L.N.; Keffeler, 
D.R. (Los Alamos National Lab., NM (USA)). 1987. Con- 
tract W-7405-ENG-36. 4p. (CONF-870302—45). NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DE87007459. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The Beam Experiments Aboard Rockets (BEAR) accelera- 
tor experiment imposes several nonstandard requirements on the rf 
control system. The experiment is entirely hands-off and must oper- 
ate under local computer control. The rf control system must be 
extremely reliable, which implies excellence in design and fabrica- 
tion as well as redundancy whenever possible. This paper describes 
the design of the frequency-source, frequency-control, and ampli- 
tude-control systems for the BEAR experiment. 


29093 (LA-UR—87-706) H™ ion source with high duty 
factor. Smith, H.V. Jr.; Schnurr, N.M.; Whitaker, D.H.; 
Kalash, K.E. (Los Alamos National Lab., NM (USA)). 16 
Mar 1987. Contract W-7405-ENG-36. 4p. (CONF-870302— 
29). NTIS, PC A02. File Number DE87007469. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The small-angle source (SAS) and 4X source are Penning 
surface-plasma sources (SPS) that produce high-brightness H™ ion 
beams for accelerator applications. However, electrode cooling 
considerations have limited the duty factor for pulsed operation to 
1 to 3% and the maximum cw H™ beam to 2 to 4 mA. The addition 
of some active cooling to the 4X source has allowed pulsed oper- 
ation at 6% duty factor for arc parameters sufficient to produce ~ 
100 mA of H™ beam. More vigorous cooling, now being added, 
should allow production of cw H™ beams up to 20 to 40 mA. The 
cooled electrodes were designed using the predictions of 
TOPAZ2D, a 2-D transient, conductive heat-transfer code. The 
latest results, along with the possibility of producing even larger 
cw II” beam currents, will be discussed. 


29094 (LA-UR—87-764) Mechanical design and fabrica- 
tion of a 425-MHz H™ buncher. Wilson, N.G.; Precechtel, 
D. (Los Alamos National Lab., NM (USA); Hanford Engi- 
neering Development Lab., Richland, WA (USA)). 16 Mar 
1987. Contract W-7405-ENG-36. 4p. (CONF-870302—24). 
NTIS MF A011; 2; GPO Dep. File Number DE87007480. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A beam buncher has been designed, fabricated, and installed 
on the accelerator test stand (ATS) to match the 2-MeV output 
beam of a 425-MHz H™ radio-frequency quadrupole (RFQ) into a 
425-MHz drift-tube linac (DTL). The buncher configuration pro- 
vides integral-matching permanent-magnet quadrupoles (PMQ) at 
the exit of the RFQ and one BA across the buncher accelerating 
gap; a third PMQ is the first DTL half-cell magnet. Located be- 
tween the second and third PMQs is a 50-2, capacitively coupled, 
beam-sensing pickup loop. Cooling channels are provided in each 
of the brazed OFHC copper wall sections. Vacuum pumping of the 
buncher is provided by a cryogenic refrigerator vacuum pump 
through an array of small-diameter holes in the buncher cavity 
wall. Mechanical features of the buncher, the brazing and electron- 
beam welding of the solid-copper buncher structure, and the beam 
pickup loop are described in this paper. The buncher has been 
tuned, installed, and operated at full power on the ATS. 
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29095 (LA-UR—87-778) cas ee — 
systems in the presence of space . Jason, A.J.; Svaton, 
E.M.; Blind, B.; Heighway, E.A. (Los Alamos National 
Lab., NM (USA)). 16 Mar 1987. Contract W-7405-ENG-36. 
4p. (CONF-870302—25). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87007479. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The usual conditions for achromaticity of a dispersive 
system are shown to be inadequate when space-charge effects are 
included. Using a matrix formulation describing linear space-charge 
forces, we give generalized criteria necessary for a system to be 
achromatic. Additionally, these conditions are necessary for conser- 
vation of transverse emittances. An example of such a system is 
given. 


(LA-UR—87-909) Test results of the Los Alamos 
camel rf cavity. Friedrichs, C.C.; Spalek, G.; Carlini, 
R.D.; Smythe, W.R. (Los Alamos National Lab., NM 
(USA)). Mar 1987. Contract W-7405-ENG-36. 3p. (CONF- 
870302—136). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE87008984. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

An rf accelerating cavity appropriate for use in a 20% fre- 
quency waelaie synchrotron has been designed, fabricated, and 
is now being tested at Los Alamos. The cavity-amplifier system 
was designed to produce a peak rf gap voltage of 90 kV over the 
range from 50 to 60 MHz. Special features of the system are the 
transversely biased ferrite tuner, capacitive coupling of the amplifi- 
er to the cavity, and a 15-cm beam pipe. High-power rf testing of 
the cavity-amplifier system started in August 1986, using an adjusta- 
ble dc power supply to bias the ferrite. This paper describes the 
cavity-amplifier circuit and the test results to the present time. 
Future plans are also discussed. 


29097 (LA-UR—87-915) An advanced hadron facility: A 


combined kaon factory and cold-neutron source. Thiessen, 


H.A. (Los Alamos National Lab., NM (USA)). 16 Mar 
1987. Contract W-7405-ENG-36. 9p. (CONF-870302—28). 
NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE87007483. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A design concept is presented for an advanced hadron facili- 
ty consisting of a combined kaon factory and second generation 
spallation source. Our proposed facility consists of a 1.2 GeV su- 
perconducting H™ linac to bring the LAMPF energy up to 2 GeV, 
a multi-ring 2 GeV compressor, a shared cold-neutron and stopped- 
pion neutrino source, a 60 GeV 25 pAmp 6 Hz proton synchro- 
tron, and kaon and proton experimental areas. We discuss the con- 
siderations which led to this design concept. We summarize recent 
results of r and d work on components for rapid-cycling synchro- 
trons. Finally, we mention briefly a pion linac, which may be a 
good way to gain experience with superconducting cavities if ad- 
vanced hadron facility funding is delayed. 


29098 (LBL—22192) The LBL [Lawrence Berkeley Lab- 
oratory] 1-2 GeV synchrotron radiation source. Cornacchia, 
M. (Lawrence Berkeley Lab., CA (USA)). Mar 1987. Con- 
tract AC03-76SF00098. 8p. (ESG—23; CONF-870302— 
160). NTIS, PC A02. File eenliet DE87009152. 

From Particle accelerator conference; Washington, 
USA (16 Mar 1987). 

A description is presented of the conceptual design of the 1 
to 2 GeV Synchrotron Radiation Source proposed for construction 
at Lawrence Berkeley Laboratory. This facility is designed to 
produce ultraviolet and soft x-ray radiation. The accelerator com- 
plex consists of an injection system (linac plus booster synchrotron) 
and a low-emittance storage ring optimized for insertion devices. 
Eleven straight sections are available for undulators and wigglers, 
and up to 48 photon beam lines may ultimately emanate from bend- 
ing magnets. Design features of the radiation source are the high 
brightness of the photon beams, the very short pulses (tens of pico- 
seconds), and the tunability of the radiation. 
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29099 (LBL—22244) Adjustable rare earth quadrupole 
drift tube magnets. Feinberg, B.; Tanabe, J.; Halbach, K.; 
Koehler, G.; Green, M.I. (Lawrence Berkeley Lab., CA 
(USA)). Mar 1987. Contract AC03-76SF00098. 6p. (CONF- 
870302—152). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE87009176. 

From ‘Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A prototype permanent-magnet drift tube quadrupole with 
adjustable field strength has been constructed and tested. The 
magnet uses iron pole pieces to provide the required field shape 
along with rare earth permanent-magnet material (samarium cobalt) 
to energize the magnet. A unique feature of the configuration is the 
adjustability of the field, accomplished by rotating the outer rings 
consisting of permanent magnets and iron. In contrast with a previ- 
ous prototype magnet, this new design uses ball bearings in place of 
slide bearings to eliminate potential failures. The rotation is now 
achieved with a bevel gear mechanism. The prototype design also 
incorporates a new drift tube shell vacuum seal to allow easy disas- 
sembly. Tests were made of the magnetic properties and the me- 
chanical performance of this magnet. Field errors are extremely 
small, and the magnet passed an accelerated ten year lifetime test. It 
is planned to use this type of magnet to replace 24 of the SuperHI- 
LAC prestripper drift tubes. 


29100 (SLAC-PUB—4191) SLAC Linear Collider wave- 
guide valve. Dean, N.R.; Fowkes, W.R.; Hoyt, M.W.; 
Schwarz, H.D.; Tillmann, E.F. (Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA)). Mar 1987. Contract 
ACO03-76SF00515. 4p. (CONF-870302—99). NTIS, PC A02/ 
MF AO1. File Number DE87008324. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

A waveguide valve with a peak rf power handling capability 
of 70 MW and a reliable vacuum seal was needed for changing the 
new SLC klystrons. The original SLAC indium seal valve experi- 
enced rf breakdown above 35 MW and did not make a reliable 
vacuum seal. A new design was developed which incorporates the 
old valve housing but employs a new concept. The indium-knife 
edge seal has been replaced by an O-ring seal mechanism, which is 
transported to an rf-free environment during high power operation. 
The O-ring "garage door” seal rf currents are reduced to a manage- 
able level through the use of an rf choke plunger which has a re- 
jection capability in excess of 20 dB. The isolation between the 
high power rf and the O-ring chamber exceeds 100 dB. 


29101 (SLAC-PUB—4267) Monitoring the beam position 
in the SLC interaction region. Denard, J.C.; Bowden, G.B.; 
Oxoby, G.J.; Pellegrin, J.L.; Ross, M.C. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA)). Mar 1987. 
Contract AC03-76SF00515. 4p. (CONF-870302—97). NTIS 
MF AO1; 2; GPO Dep. File Number DE87008331. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The Stanford Linear Collider requires special Beam Position 
Monitors near the Interaction Point (IP) to bring the two beams (e* 
and e~) into collision. These beams pass through two monitors on 
each side of the IP with a short time separation (about 20 and 50 
ns). The mechanics of the monitors as well as the electronics will 
be described. In order to bring beams of several microns diameter 
into collision at the IP, these monitors measure beam deflection in- 
duced by the presence of the opposite beam. 


29102 (SLAC-TN—86-6) Technical specification for 
vacuum systems, Khaw, J. (ed.). (Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA)). Jan 1987. Contract 
AC03-76SF00515. 284p. NTIS, PC A13/MF A011; 1; GPO 
Dep. File Number DE87008763. 

The vacuum systems at the Stanford Linear Accelerator 
Center (SLAC) are primarily of all-metal construction and operate 
at pressures from 10~* to 10~*! Torr. The primary gas loads during 
operation result from thermal desorption and beam-induced desorp- 
tion from the vacuum chamber walls. These desorption rates can be 
extremely high in the case of hydrocarbons and other contaminants. 
These specifications place a major emphasis on eliminating contami- 
nation sources. The specifications and procedures have been writ- 
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ten to insure the cleanliness and vacuum integrity of all SLAC 
vacuum systems, and to assist personnel involved with SLAC 
vacuum systems in choosing and designing components that are 
compatible with existing systems and meet the quality and reliabil- 
ity of SLAC vacuum standards. The specification includes require- 
ments on design, procurement, fabrication, chemical cleaning, clean 
room practices, welding and brazing, helium leak testing, residual 
gas analyzer testing, bakeout, venting, and pumpdown. Also ap- 
pended are specifications regarding acceptable vendors, isopropyl 
alcohol, bakeable valve cleaning procedure, mechanical engineering 
safety inspection, notes on synchrotron radiation, and specifications 
of numerous individual components. (LEW) 


29103 Focussing of synchrotron radiation X-ray beams 
using synthetic multilayer mirrors. Thompson, A.C.; Wu, Y.; 
Underwood, J.H.; Barbee, T.W. Jr. (Lawrence Berkeley 
Lab., CA, USA. Center for X-Ray Optics; Lawrence Liver- 
more National Lab., CA, USA). Nuclear Instruments and 
Methods in Physics Research; 255: No. 3, 603-605(1 Apr 
1987). Contract AC03-76SF00098. 

A two multilayer X-ray mirror system has been developed 
to focus 8 keV X-rays from a synchrotron X-ray source. The 
system uses a Kirkpatrick-Baez mirror geometry and the mirrors 
are made by sputtering carbon and tungsten layers on spherical op- 
tical mirror substrates. A focused X-ray spot 40 wm wide by 10 um 
high was obtained using an 8 keV X-ray beam from a wiggler 
beamline at the Stanford Synchrotron Radiation Laboratory. Simi- 
lar mirror systems may be useful for microprobe and small sample 
experiments using both synchrotron and laboratory sources. 


29104 Mirror mount. Humpal, H.H. (to Dept. of 
Energy). US Patent Application 6-842,573. 21 Mar 1986. 
23p. Contract W-7405-ENG-48. DE87007219 NTIS, PC 
A02/MF AO01; 1; GPO Dep. File Number DE87007219. 

A mirror mount is provided that allows free pitch, yaw and 
roll motion of the mirror while keeping the location of a point on 
the surface of the mirror fixed in the rest frame of reference of the 
mount. Yaw movement is provided by two yaw cylinders that are 
bearing mounted to provide rotation. Pitch and roll motion is pro- 
vided by a spherically annular shell that is air bearing mounted to 
move between a clamp and an upper pedestal bearing. The centers 
of curvature of the spherical surfaces of the shell lie upon the point. 
Pitch motion and roll motion are separately and independently im- 
parted to mirror by a pair of pitch paddles and a pair of roll pad- 
dies that are independently and separately moved by control rods 
driven by motors. 


4304 Storage Rings 


(IFVE-OUNK—85-92) One of the energy extrac- 
superconducting 


tion circuits from magnet coils under stand 
tests. Glinskij, M.I.; Demyanchuk, V.I.; Kaz'min, B.V.; 
Kholkina, A.L; Yarygin, N.N. (Gosudarstvennyj Komitet 
- a, Atomnoj Ehnergii SSSR, Serpukhov. 

Fiziki Vysokikh Ehnergij). 1985. 15p. (In Russian). 
NTIS (US dike Only), PC A02/MF AOl. File Number 
DE87701797. 

Different energy extraction circuits for the SC magnet coils 
of the IHEP accelerating-storage complex have been analyzed and 
compared. In the stand tests the circuit on the base of dump resis- 
tors and thyristor commutator as the energy dump is shown to be 
more advantageous. There is a thyristor breaker of the coil supply 
built in the circuit. The operational d.c. current is 8000 A and coil 
peak voltage is 1000 V. The experimental and theoretical results are 
being compared. 


29106 (KEK—84-25) system for the construc- 
tion of TRISTAN. Takeda, S. (National Lab. for High 
Energy Physics, Oho, Ibaraki (Japan)). Feb 1985. 29p. (In 
Japanese). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87701889. 

A planning and scheduling system was developed for the 
construction of TRISTAN. The system is made of editing, analyz- 
ing and examining programs. It is possible to use the Japanese word 
processor in generating and editing a data file. Data analysis is 
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made by means of PERT (Program Evaluation and Review Tech- 
nique). Which is a management control tool to regulate the flow of 
each activity in the project. The analysis defines, integrates and 
interrelates what must be done to accomplish a desired object on 
time. A 16-bit personal computer is utilized to give a good perform- 
ance with many available surrounding software tools. 


29107 (SLAC-PUB—4089) Internal targets in storage 
rings. Spencer, J.E. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Nov 1986. Contract AC03- 
76SF00515. 4p. (CONF-870302—110). NTIS, PC A02/MF 
A0l; 1; GPO . File Number DE87008333. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

While fixed-target experiments in storage rings were suggest- 
ed more than twenty-five years ago, little work has been done and 
virtually none in this country although interest seems to be grow- 
ing. We survey the advantages, limitations and possibilities. Lumin- 
osities of L = 10*°cm~?s~! for electrons up to 15 GeV should be 
achievable now with the PEP storage ring at SLAC with good 
beam lifetime and emittance for target thicknesses n/sub t/ ~ 10*5/ 
cm?. This is thin but ideal for optically pumped, polarized gas tar- 
gets. Providing longitudinally polarized beams at such targets 
would provide a unique facility for high luminosity polarized e/sub 
+-/ + polarized y, polarized e/sub +-/ + polarized A and polar- 
ized y + polarized A experiments. Other possibilities include the 
production of both external and internal beams for basic and ap- 
plied science. Multiple bypass insertions are considered for thicker 
targets as well as production and storage of exotic, short-lived 
beams or for production of photon beams with undulators. The re- 
lated question of multi-turn injection and extraction is also consid- 
ered in such a context. Several systematic machine physics studies 
are suggested, e.g., ion-induced, multi-bunch instabilities with e/sub 
+-/ beams. The SLAC storage ring PEP is used as an example be- 
cause it is ideal for simultaneous production of internal target, ex- 
ternal target and colliding beam luminosities. The differences be- 
tween electrons and heavier particles such as protons, antiprotons 
or heavy ions are discussed where possible. 


29108 (SLAC-PUB—4166) Storage rings, internal targets 
and PEP. Spencer, J.E. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Nov 1986. Contract 
AC03-76SF00515. 11p. (CONF-870165—2). NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87008323. 

From Workshop on electronuclear physics with internal tar- 
gets; Stanford, CA, USA (5 Jan 1987). 

Storage rings with internal targets are described, using PEP 
as an example. The difference between electrons and heavier parti- 
cles such as protons, antiprotons, and heavy ions is also discussed 
because it raises possibilities of bypass insertions for more exotic ex- 
periments. PEP is compared to other rings in various contexts to 
verify the assertion that it is an ideal ring for many fundamental 
and practical applications that can be carried on simultaneously. 
(LEW) 
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REFER ALSO TO CITATION(S) 28510, 28596, 28882, 28972, 29481, 29509, 
29630, 29709, 29798 


29109 (CONF-870153—1) Preliminary results from colli- 
sions between 3.2-TeV 1°O and target nuclei of C, Cu, and 
Au. Plasil, F.; Albrecht, R.; Awes, T.C.; Baktash, C.; Beck- 
mann, P.; Berger, F.; Bock, R.; Claesson, G.; Dragon, L.; 
Ferguson, R.L. (Oak Ridge National Lab., TN (USA); Ge- 
sellschaft fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.); Muenster Univ. (Germany, ER); Law- 
rence Berkeley Lab., CA (USA); Lund Univ. (Sweden); 
Tennessee Univ., Knoxville (USA)). 1987. Contract AC0S5- 
840R21400;A C03-76SF00098. 13p. (CONF-870154—1). 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87006615. 
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From 25. international winter meeting on nuclear physics; 
Bormio, Italy (19 Jan 1987). . 

Preliminary data is presented for the interactions of oxygen 
16 with carbon, copper, and gold at 60 and 200 GeV/nucleon. This 
preliminary data included total charged-particle multiplicity distri- 
butions and transverse energy distributions. Ranges of transverse 
momentum per particle and of possible energy densities were dis- 
cussed. The ultimate goal of the experiment was to search for the 
transition from hadronic matter to deconfined quark matter. Such a 
transition may occur in the finite volume of hadronic matter that is 
formed with high energy density in very high energy nucleus-nu- 
cleus collisions. It is estimated that the required critical energy den- 
sity may be reached in central collisions between sufficiently large 
nuclei, provided that the degree of nuclear stopping is high enough 
to concentrate a large fraction of the available center of mass 
energy at mid-rapidity. Thus the immediate goal of the experiment 
was to study the extent of stopping and the nature of the baryon- 
poor excited nuclear matter in the rapidity range intermediate be- 
tween the projectile and the target rapidities. The experiment also 
sought to investigate the fragmentation region associated with the 
target remnants. The experimental arrangement consisted of the fol- 
lowing detector systems: the Plastic Ball, several charged-particle 
multiplicity arrays, the Wall Calorimeter, SAPHIR (Single-Arm 
Photon Detector for Heavy Ion Reactions), the time-of-flight wall, 
and the Zero-Degree Calorimeter. 15 refs., 3 figs. (DWL) 


29110 (DP-MS—86-203) Ultra-sensitive examination of 
environmental samples with SRL Underground Counting Fa- 
cility. Winn, W.G. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Plant). 1987. Contract 
AC09-76SR00001. 6p. (CONF-870601—13). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87006384. 

From Annual meeting of the American Nuclear Society; 
Dallas, TX, USA (7 Jun 1987). 

The ability to detect contaminants at very low-levels in envi- 
ronmental samples promises early identification and correction of 
harmful industrial practices. To achieve this capability, the Savan- 
nah River Laboratory Underground Counting Facility (SRLUCF) 
was developed. This paper appraises resulting improvements in de- 
tection sensitivity, and discusses recent applications. SRLUCF uti- 
lizes hardware and software customized for low-level counting. An 
uninterruptible power supply limits data losses. An MCA-coupled- 
IBM/PC-XT system collects HPGe, dual-coincidence NalI(T1), and 
Nal(Tl) background spectra, which are analyzed by computer 
codes GRABGAM, GRABDUAL, ard GRABNAI. These codes 
incorporate numerous efficiencies, integral peak-fitting, and com- 
prehensive I/O-features. Spectral files may be transferred to any 
IBM-PC for further analysis. The facility improves detection sensi- 
tivity via extended counting times, background reduction, and im- 
proved detector efficiency. A constant background extends count- 
ing time from one to ten days. 


29111 (HEDL-SA—3528-FP) Correction of burn-in ef- 
fects in fission neutron dosimeters. Gold, R.; McElroy, W.N. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 10 Dec 1986. Contract AC06-76FF02170. 1ip. 
(CONF-870501—1). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE87007436. 

From 6. ASTM-Euratom symposium on reactor dosimetry; 
Jackson Hole, WY, USA (31 May 1987). 

When fission neutron dosimeters are applied for neutron do- 
simetry, such as those used in light-water reactor (LWR) pressure 
vessel surveillance (PVS), higher order actinide isotopes can be 
produced in the dosimeter by the neutron field. These higher order 
actinide isotopes can also undergo fission and thereby contribute to 
the number of fissions or fission rate that is observed with the do- 
simeter. This so-called “burn-in” effect can be non-negligible espe- 
cially in fission threshold monitors, such as those used in light 
water reactor (LWR) pressure vessel surveillance (PVS). A novel 
method for correction of this “burn-in” effect is advanced. In this 
new method, two quantities are measured in order to quantify the 
“burn-in” contribution, namely the amount of the background fissile 
isotope that is created and the fissions per unit volume produced in 
the background fissile isotope. Monitors used to measure these two 
quantities must experience the very irradiation that the fission neu- 
tron dosimeter undergoes, i.e., the same location and flux-time his- 
tory. Conditions are defined under which the “burn-in” effect can 
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be delineated in terms of these two observed quantities. Advantages 
of this correction method are discussed. 


29112 (IFVE-OEA—86-69) Complex of technical means 
for automated film information processing based on the 
PUOS-4 projectors and ES-1045 computer in NITYaF MGU. 
Goncharov, V.A.; Kurkin, Yu.L.; Longinov, V.D. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1986. 
10p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87701789. 

The general structure of the complex for technical means of 
the automated system for film information processing is considered. 
The system has been realized at NITYaF MGU on the basis of the 
projectors PUOS-4, microcomputer Electronika-60 and computer 
ES-1045. The distinctive features of this complex in comparison 
with an analogues complex are discussed. 24 references, 2 figures, 1 
table. 


29113 (IFVE-OEF—86-35) Characteristics of extruded 
scintillation strips, plates and rods for particle counters. Ali- 
mova, T.V.; Gorin, A.M.; Ershova, T.A.; Lapshin, V.G.; 
Merkushun, P.A.; Peresypkin, A.I.; Rakhmatova, V.B.; Ry- 
kalin, V.I. (Gosudarstvennyj Komitet po_Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh 
Ehnergij). 1986. 18p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701790. 

The technological process of manufacturing transparent 
strips for polystyrene scintillator of up to 3.5 m length by the extru- 
sion method from the block scintillator melt in the antiaxidant 
medium is described. The results of measurements of light collec- 
tion inhomogeneity in plates (100x100x5) and (200x200x5) mm‘ in- 
tended for hadron calorimeter units as well as transparency of long 
plates of different cross sections are presented. With account of 
these characteristics the developed scintillators surpass national in- 
dustrial samples and can be compared with the best foreign scintil- 
lator samples. 25 references, 10 figures, 2 tables. 


29114 (IFVE-OEF—86-61) Geometric reconstruction of 
events at the FODS device. Abramov, V.V.; Alekseev, A.V.; 
Buzulutskov, A.F.; Glebov, V.Yu.; Kul’man, N.Yu.; Myalit- 
sin, V.K.; Turchanovich, L.K. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1986. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701791. 

Geometric reconstruction of events by the focusing two-arm 
spectrometer (FODS) has been described. The effect of spectrome- 
ter characteristics and multiple scattering in spectrometer material 
on the accuracy of particle interaction point reconstruction in a 
target has been studied. Two modes of lens focusing have been 
compared. The application of additional proportional chambers is 
shown to increase the accuracy of interaction point reconstruction 
two times. 7 references, 8 figures. 


29115 (IFVE-OEF—86-67) Using shower hodoscope de- 
tector (LGD-256) to detect neutral mesons at 10GeV. Aki- 
menko, S.A.; Belousov, V.I.; Blik, A.M. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Ser- 
pukhov. Inst. Fiziki Vysokikh Ehnergij). 1986. 5p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701792. 

Submitted to the journal Prib. Tekh. Ehksp. 

The Cherenkov shower hodoscope gamma-detector, being a 
part of Hyperon installation, is described. The detector is designed 
for recording neutral particles flying out from the target at a small 
angle. The detector represents a fuel assembly of 256 lead glass ele- 
ments with 85x85x350 mm in dimension. PEM-110 with 76 mm 
photocathode in diameter are attached to the detector faces. Ex- 
periments show application efficiency of the detector to record 
neutral mesons when investigating quasibinary charge-exchange 7* 
-> 7° reaction an nuclei at 10 GeV. 5 references, 5 figures. 
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29116 (IFVE-OEF—86-127) Scintillation hodoscopes on 
the basis of hodoscopic photomultipliers using scintillation 
fibers. Alimova, T.V.; Vasil’chenko, V.G.; Vechkanov, 
G.N. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 
1986. lip. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701980. 

Scintillation hodoscopes characteristics and their design fea- 
tures have been considered. The space resolution for hodoscopes 
consisting of 4 layers of scintillation fibres 200 mm long and 1 mm 
in diameter is 0.4-0.6 mm. With 2 fibres layer 1 m long and 3.8 mm 
in diameter the space resolution 3 mm has been obtained. A possi- 
bility to construct 0.1 mm resolution scintillation hodoscopes is dis- 
cussed. 19 references, 3 figures, 2 tables. 


29117 (IFVE-ONF—85-144) Static and noise characteris- 
tics of 2N4861A field-effect transistor at 77K. Korytov, 
A.V.; Krasnokutskij, R.N.; Shuvalov, R.S. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1985. 7p. (in 
Russian). NTIS (US Sales Only), PC AC2/MF AOl1. File 
Number DE87701793. 

Submitted to the journal Nucl. Instr. Meth. 

To investigate static characteristics of a field-effect transistor 
(FET) at 77 K and 300 K a secies of experiments with the 
2N4861A FET are conducted. During analysis of equivalent noise 
charge (ENC) the capacitance of a connecting cable have not been 
accounted. It is shown, that cooling of the 2N4861A FET to liquid 
nitrogen temperature allows one to increase its transconductance 3 
times and decrease ENC 2 times. Output characteristics are consid- 
erably distorted at 77 K. 1 reference, 4 figures. 


29118 (FVE-ONF—86-104) Organization of data proc- 
essing system for the Fermilab 15-foot bubble chamber. Am- 
mosov, V.V.; Gapienko, V.A.; Goncharov, V.A. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 


SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1986. 
15p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87701794. 

General organization of the data processing system for the 
Fermilab 15-foot bubble chamber with the external muon identifier 
is described. The system is realized with the LCL-1906 A and 
DEC-10 computers. Advisability of development of the multifunc- 
tional dialogue program in the primary film processing system to 
guide operators servicing scanning measuring projectors, is shown. 
The data structure used in the processing system is described. 65 
references, 5 figures. 


29119 (INIS-BR—596) Project and construction of a 
spectrometer for alpha particles using surface barrier detec- 
tors. Terini, R.A. (Pontificia Univ. Catolica de Sao Paulo 
(Brazil)). 1986. 82p. (In Portuguese). NTIS (US Sales Only), 
PC A05/MF AO1. File Number DE87701809. 

The project, construction, tests and some applications of a 
system for alpha and beta spectrometry, using surface barrier detec- 
tor are described. The device includes a solid state detector 
ORTEC-Series F coupled to a system for amplifying the charges 
produced by passage of an ionizing particle through the detector. 
The amplifying system is composed by a charge sensitive pre-ampli- 
fier, which employs an operational amplifier CA 3140, and a low 
noise linear amplifier, which is based on the operational amplifiers 
CA 3140 and LM 301. The pre-amplifier stage input impedance is 
on the order of TO and produces output pulses which heights are 
proportional to total charge produced by passage of particle 
through the detector sensitive volume. The main advantage to use 
charge sensitive system lies in obtention of independent pulse 
heights of the distributed capacity of connecting cable between the 
detector and the pre-amplifier. The total system amplification ca 
reach a maximum of 50.000 in the linear region. Pulses are analysed 
in a multichannel system ORTEC, model 6240. The amplifier 
system is easily constructed and low cost using components avail- 
able in the national market, and it can be employed with ionization 
chambers, proportional counters, scitillation counters and semicon- 
ductor detectors. The results of spectrometer application for alpha 
spectrometry of AM”! source were compared to systems made 
with imported stages. 
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29120 (INIS-BR—598) Development of tecniques for con- 
structing Geiger-Mueller counters. Baccarelli, A.M. (Pontifi- 
cia Univ. Catolica de Sao Paulo (Brazil)). 1984. 58p. (In 
Portuguese). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87701811. 

A systematic study of several construction techniques of 
Geiger-Mueller counters was carried out in order to establish the 
most suitable technology for such purpose. The results obtained 
with counters for alpha, beta and gamma rays, which were de- 
signed and built in the laboratory of Sao Paulo University (USP) 
are described. Most of the counters were built inside Pyrex-glass 
envelope and their cathodes were made of electrolytic copper or 
brass foils of still a silver layer deposited by chemical process. 
Some counters were made with cilyndrical brass tube. Anode wires 
of different materials and diameters and severals quenching vapors 
were used and the results obtained are described. All the proce- 
dures used in preparation of surfaces, cleaning of materials, purifi- 
cation of filling mixtures, the procedures for operating evacuation 
and filling of counters are described. The results obtained with self 
quenching counters using soda glass and an external colloidas 
graphite cathode are presented and the influence of filling mixtures 
is analysed. A technology to produce reliable counters from materi- 
als and gases easily available in the country was established. It is 
shown that counters with an external cathode can be used when re- 
covery time on order of 2 ps are required. The plateus obtained for 
such counters were on order of 1000V with slope of about 0.5%. 


29121 (INIS-BR—608) X-ray spectrometry Si(Li) system 
and it’s application in quantitative analysis of rare-earth ele- 
ments. Barbosa, J.B.S. (Minas Gerais Univ., Belo Horizonte 
(Brazil)). Nov 1985. 219p. (In Portuguese). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE87701816. 

The basic principles involved in Si(Li) system used in X-ray 
spectrometry is described. It also demonstrates its application in the 
energy range where the resolution is better than that characteristic 
of conventional spectrometers. The theoretical principles underly- 
ing the interaction between the electromagnetic radiation and 
matter, and a review on semiconductors are presented at first. It 
emphasizes the fluorescence phenomenon and the process of photon 
detection by semiconductor crystals whose properties and charac- 
teristics allow, in the specific case of Si-crystal, the confection of 
detectors with large sensitivity volume useful for X-ray spectrome- 
try. In addition, the components of the Si(Li) system are described 
individually, with special attention to the operating aspects, and to 
the parameters affecting the quality of pulse height spectrum. Final- 
ly, the spectrometer performance is experimentally evaluated 
though the quantitative analyses of rare-earth element oxides (La, 
Ce, Pr, Nd). It should be stressed that this research indicates that 
the X-ray emission-transmission analysis is the most adequate 
method under the activation conditions provided by the spectrome- 
ter, where Am”! emissor UPSILON of 60KeV is the photon 
source for the fluorescence. Therefore, the experimental work was 
extended in order to include all the necessary treatment. 


29122 (INIS-mf—10843, pp 54) Method of measuring 
high gamma doses with phosphate glass using colorization 
effect. Sandera, M.; Trousil, J.; Prasil, Z. (Ustav pro 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague, Czecho- 
slovakia). 1985. (In Czech). NTIS (US Sales Only), PC 
A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29123 (INIS-mf—10843, pp 7) Scintillation crystal mate- 
rials developed and manufactured by Monokrystaly Turnov. 
Blazek, K.; Vrzala, P. (Monokrystaly, Turnov, Czechoslo- 
vakia). 1985. (In Czech). NTIS (US Sales Only), PC A04/ 
MF AOl1. File Number DE87701826. (CONF-8506341— 
Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 
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20124 (INIS-mf—10843, pp 13) Germanium detectors of 
ionizing radiation. Hartl, I.; Landspersky, H.; Skrivankova, 
M. (Ustav Jaderneho Vyzkumu CSKAE, Rez, Czechoslova- 
kia). 1985. (In Czech). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE87701826. (CONF-8506341—Absts.). 
From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29125 (INIS-mf—10843, pp 22) Scanning of coaxial 
Ge(Li) detectors. Knobloch, V.; Landspersky, H.; Macalova, 
J. (Ustav Jaderneho Vyzkumu CSKAE, Rez, Czechoslova- 
kia). 1985. (In Czech). NTIS (US Sales Only), PC A04/MF 
A01. File Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


(INIS-mf—10843, pp 26) Analysis of parameters 

Se ee a ee ee 
Czechoslovakia. Landspersky, H.; Hartl, I.; Kostadinov, P 
(Ustav Jaderneho Vyzkumu CSKAE, Rez, Czechoslovakia; 
Ceskoslovenska Komise pro Atomovou Energii, Prague). 
1985. (In Czech). NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29127 (INIS-mf—10843, pp 34) Tesla VUPJT instru- 
ments for radiation monitoring of working evironment and for 
special applications. Novakova, O.; Slezak, V.; Kula, J. 
(Tesla, Premysleni, Czechoslovakia). 1985. (In Czech). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29128 (INIS-mf—10843, pp 59) Performance testing of 
sampling path of RKS-2 gauge for measuring specific activity 
of ‘*'I in Dukovany nuclear power plant effluents. Suran, J_; 
Jasanovsky, P.; Satorie, Z. (Ustav pro Vyzkum, Vyrobu a 
Vyuziti Radioisotopu, Prague, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29129 (INIS-mf— 10843, 3, PP 63) Use of **1Am as second- 
ary standard for CaF2(Eu) scintillation detector for 
radioactive gaseous samples. Tomasek, J.; Stukheil, K.; Wil- 
helmova, L. (Ceskoslovenska Akademie Ved, Prague). 1985. 
(In Czech). NTIS (US Sales Only), PC A04/MF A01. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29130 (ITTEF—78(1986)) FAS-1 device for study on nu- 
clear reactions with high-energy cumulative hadron produc- 
tion. Boyarinov, S.V.; Gerzon, S.A.; Kats, M.M. and others. 
(Gosudarstvennyj Komitet po Ispol’ zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki). 1986. 18p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702022. 

Design and operation of the FAS-1 focusing hadron spec- 
trometer intended for detection of high-energy cumulative particles 
produced in nuclear reactions by the protons of an internal beam in 
an accelerator are described. The facility is based on a two-stage 
magnetic channel, where wire spark chambers, scintillation and 
Cherenkov counters are mounted for particle detection and analy- 
sis. The system of data readout and transmission is arranged in the 
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Vektor standard. An internal four-flag target of the proton syn- 
chrotron is used is a source of analyzed particles. Be, Al, Ti, Cu, 
Ta foils of 10-40 mg/cm? thick are used as flags. The maximum ki- 
netic energy of a proton beam makes up 9.2 GeV. The FAS-1 facil- 
ity analyses particles escaping from the target at the angle of 119 
deg in the pulse range of 0.6 GeV/c = p = 1.85 GeV/c and it 
operates on-line with the ES-1010 computer. Spectra of cumulative 
protons, deutrons and tritons in the 0.6-1.85 GeV/c pulse range as 
well as spectra of cumulative 7/sup +-/-mesons with 0.6-1.6 GeV/ 
c pulses measured in the FAS-1 facility are presented. 11 refer- 
ences, 7 figures. 


29131 (JINR—13-86-530) Automated gas supply system 
for big drift chambers. Vinogradov, V.N.; Aleev, A.N.; Ba- 
landina, N.A.; Balandin, V.P.; Vinogradova, Eh.P.; Gu- 
sarov, G.V.; Kory ryagin, A.S. (Goint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1986. 5p. (in Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87702030. 

A setup for gas supply of drift chambers and other gas-filled 
charged particle detectors applied in experimental nuclear physics 
is described. It is intended for automatic preparation and supply of 
a gaseous mixture with any number of ingredients with a sufficient- 
ly high accuracy and mixture composition stability. The principle 
of mixture preparation by partial pressures of ingredients is used. A 
stable maintenance of mixture composition on the +-0.3% volume 
is achieved. 


29132 (JINR-R—1-86-151) Determination of drift cham- 
ber coordinate parameters. Yatsunenko, Yu.A. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Dept. of New Accel- 
eration Methods). 1986. 6p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87702040. 

A method for determining the drift chamber parameters 
(drift velocity V, start signal delay T and drift direction S) are pre- 
sented. The method is based on analytical form of chi-square: V, T 
are determined from the system of linear equations and S - from the 
nonlinear system. Conditions for solvability of these systems are de- 
scribed. The methods have been successfully tested by the Monte 
Carlo method and experimental data analysis. 3 references. 


29133 (JINR-R—1-86-166) Methods of processing and 
analysis of V°-events registered in the two-meter propane 
bubble chamber. Jovchev, K.J.; Kladnitskaya, E.N. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1986. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87702041. 

Methodical problems of selection, identification and analysis 
of V°-events registered in the 2m propane bubble chamber irradiat- 
ed by carbon nucleous beam at 4.2 GeV/c per nucleon are consid- 
ered. The causes of possible V°-event losses are analysed. The 
methods of introduction of corresponding corrections to obtain the 
real number and the kinematic characteristics of A and K/sub s/° 
particles are described. 8 references, 7 figures, 3 tables. 


29134 (KITYI—86-4) Accumulation and processing system 
of spectrometric information in low-background experiments. 
Gar’kusha, G.N.; Zdesenko, Yu.G.; Kuts, V.N.; Tretyak, 
V.I. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledo- 
vanij). 1986. 12p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87702064. 

Based on computer and CAMAC equipment a system of 
spectrometric data accumulation and processing is created from 
low background installations. The dialoque procedure, a great 
choise of procedures and result representation in colour TV display 
allow to make spectrum processing with a small number of counts 
in a canal. The software includes the widely used of y-spectra proc- 
essing programmes KATOK and ETAP. 4 references, 1 figure. 


29135 (LAFI—093) Time response of commercial Ge and 
Nal detectors. Bondarenko, V.A.; Kuvaga, I.L.; Upitis, 1.V.; 
Prokofev, P.T.; Abele, Ya.Eh.; Skakodub, V.A. (AN Lat- 
vijskoj SSR, Riga. Inst. Fiziki). 1986. 15p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE87701900. 
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Time response of commercial Nal scintillation detector and 
semiconductor Ge(Li) detectors is studied. Time resolution for Nal 
scintillators 40 and 65 mm in diameter is found to be close to 5 ns, 
and those for 40-50 cm/sup 3/ Ge(Li) detectors - 8-10 ns. The de- 
pendence of pulse rise time of the semiconductor detectors on vari- 
ous factors is tested. The pulse rise time depends on the point 
where charge formation takes place and on the subsequent time of 
charge accumulation. As a rule, the rise time of the pulses which 
correspond to full energy absorption peaks are shorter than those of 
the Compton distribution. By the rise time selection technique one 
is able to improve considerably the energy resolution of imperfect 
neutron-damaged Ge detectors and their peak-to-Compton ratios. 4 
references, 7 figures. 


29136 (NIKHEF-H—86-12) Drift chamber with variable 
drift velocity. Hartjes, F.; Timmermans, J.; Udo, F.; Zonjee, 
N. (Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie H). Jun 1986. 
28p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87701904. 

A wedge type drift chamber is planned to be used as part of 
the inner detector of the DELPHI-experiment. The chamber fea- 
tures drift velocities (carefully controlled) proportional to the total 
drift distance to facilitate triggering. The gas choice and its conse- 
quences for calibration with and without magnetic field are dis- 
cussed. Long-term stability and the effect of a magnetic field have 
been measured with a prototype drift chamber. Most tests reported 
here have been done with a laser beam with single wire accuracies 
below 20 micron. 5 references, 11 figures, 3 tables. 


29137 (PINSTECH/HPD—114) 350Kv X-ray set for the 
calibration of radiological protection instruments. Ahmad, 
S.S. (Pakistan Inst. of Nuclear Science and Technology, Ra- 
walpindi. Health Physics Div.). Dec 1984. 15p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87702072. 

This report describes the commissioning of the 350 Kv 
Pantak HF 420 C X-ray set to be used for the calibration of radio- 
logical protection instruments and to determine their response as a 
function of energy. The work presented in this report was carried 
out in the Dosimetry Laboratory of the Berkley Nuclear Laborato- 
ries (BNL), Central Generating Electricity Board (CGEB), Bristol, 
England, during the fellowship period 31st March to 2nd July 1983. 
4 references. 


29138 (PINSTECH/HPD—122) Absolute exposure de- 
termination of cobalt-60 gamma radiation. Ahmad, S.S.; Ali, 
A, ae S.D. (Pakistan Inst. of Nuclear Science and Tech- 
soley, Ba ewalping Health Physics Div.). Feb 1986. 18p. 

es Only), PC A02/MF AO1. File Number 
DESTIOOTS 


The report describes the procedure for the determination of 
absolute exposure for Cobalt-60 gamma radiation. A graphite cavity 
chamber, nominal volume of 1 cm/sup 3/, manufactured by Austri- 
an Research Centre Seibersdorf has been used. The exposure rate at 
reference distance determined with the graphite chamber was com- 
pared with mean exposure rate measured with NPL-Therapy level 
X-ray exposure meter normalized to same date. An agreement of 
0.39% was found between the two measuring systems, which seems 
to be very encouraging and quite satisfactory. (authors). 7 refer- 
ences, 7 figures. 


29139 (PTB-Dos—12) Requirements to be met by meas- 
uring equipment for radiation protection and radiotherapy. 
Hohlfeld, K.; Kramer, H.M. (eds.). (Physika- 
lisch-Technische Bundesanstalt, Braunschweig (Germany, 
F.R.). Gruppe Photonen- und Elektronendosimetrie). Dec 
1985. 132p. (In German). (CONF-8511273—). NTIS (US 
Sales Only), PC A07/MF A01. File Number DE87751747. 
_. From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The 21 papers presented cover the following aspects: Tasks 
and accuracy requirements of clinical dosimetry, fundamentals and 
methods of measuring the dose absorbed by water, legal provisions 
for therapeutic dosemeters, experience and results of design approv- 
al testing for calibration of therapeutic dosemeters, accuracy re- 
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quirements in radiation protection, experience and results of ap- 
provals of radiation protection type dosemeters, calibration and ap- 
plication, legal provisions governing radiation protection type dose- 
meters and introduction of new measuring quantities in radiation 
protection and practical effects. 


(PTB-Dos—12, pp 16-23) Goals of clinical dosim- 
etry and technophysical accuracy requirements of radiothera- 
py. Rassow, J. (Essen Univ., Gesamthochschule, Germany, 
F.R. Abt. fuer Medizinische. Strahlenphysik). Dec 1985. (In 
German). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

In order to improve the accuracy of clinical dosimetry, the 
new calibration quantity DW, absorbed dose to water, has been in- 
troduced, replacing the former standard ion dose Is. The IEC draft 
standard 62C (CO)35, Medical electrical equipment, requires a radi- 
ation detector to be used for measurement of the DW. The require- 
ments concerning reproducibility and accuracy of relative absorbed 
dose calculations are to be drawn from the accuracy data presented 
by IEC report 62C (CO) 36, Guidelines for functional performance 
characteristics. These requirements refer to photon dosimetry, and 
similar requirements are applicable to dosimetric reference systems 
for electron and neutron dosimetry. 


29141 (PTB-Dos—12, pp 33-38) Dosimetric methods in 
clinical radiology and obligatory calibration. Hohlfeld, K. 
(Physikalisch-Technische Bundesanstalt, Braunschweig, 
Germany, F.R.). Dec 1985. (In German). NTIS (US Sales 
Only), PC AO7/MF A0Ol. File Number DE87751747. 
(CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The absorbed dose to water, measured in a water phantom, 
is introduced as the measuring quantity for therapeutic photon do- 
semeters to be calibrated. The dose measurements are explained, i.e. 
calibration in ambient air and in a water phantom. Dose conversion 
factors are given for Co-60 gamma radiation, X-rays, photons and 
electrons, and correlation factors are discussed for X-rays and high- 
energy photons and electrons. 


29142 (PTB-Dos—12, pp 39-42) Uncertainties in dosime- 
measured 


try and evaluation of data. Schneider, M.K.H. 
(Physikalisch-Technische Bundesanstalt, Braunschweig, 
Germany, F.R.). Dec 1985. (In German). NTIS (US Sales 
Only), PC AO7/MF AOl. File Number DE87751747. 
(CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

Verifications for dosimetry purposes use the confidence in- 
terval according to DIN 6817. The PTB informs about measuring 
uncertainties of the primary standard measuring equipment of the 
PTB for calibration measurements of dosimetric equipment. For 
preparation and filing of a standard for the quantity of absorbed 
dose to water of Co-60 gamma rays, an uncertainty of 2 p.c. for a 
confidence level of 92 p.c. is given at present. The PTB offers a 
calibration service for users in the FRG, based on postal dispatch 
of iron sulfate dosemeters. 


29143 (PTB-Dos—12, pp 43-49) Interlaboratory compar- 
ison of a therapeutic dosemeter. Geller, R. (Bayerisches Lan- 
desamt fuer Mass und Gewicht, Muenchen, a 
F.R.). Dec 1985. (In German). NTIS (US Sales Only), PC 
A0O7/MF AOl. File Number DE87751747. (CONF- 
8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The author reports on the interlaboratory comparison of a 
therapeutic dosemeter which has been carried out by the bureaus of 
standards of the Lands Baden-Wuerttemberg, North-Rhine West- 
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phalia, Bavaria and Berlin. The deviations determined, including 
data measured by the PTB, amount to about 1.5 p.c. 


29144 (PTB-Dos—12, pp 50-54) Experience and results 
of design approval testing of therapeutic dosemeters. Oecetz- 
mann, W._ (Physikalisch-Technische Bundesanstalt, 
Braunschweig, Germany, F.R.). Dec 1985. (In German). 
NTIS (US Sales Only), PC A0O7/MF AOl. File Number 
DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The PTB is responsible for design approval testing of thera- 
peutic dosemeters and related equipment, and for the calibration of 
approved equipment. The contribution in hand reports on the meas- 
uring methods and quality tests applied for design approval, and on 
the formal and technical requirements to be fulfilled prior to cali- 
bration. Further, the design types approved of for calibration in ac- 
cordance with DIN 6817 are mentioned. 


29145 (PTB-Dos—12, pp 59-62) Outlook on develop- 
ments in the field of therapeutic dosemeter design. Pychlau, 
P.J. (Physikalisch-Technische Bundesanstalt, Braunschweig, 
Germany, F.R.). Dec 1985. (In German). NTIS (US Sales 
Only), PC A0O7/MF AOl. File Number DE87751747. 
(CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

Therapeutic dosemeters today, designed according to DIN 
6817, consist of a detector, impedance converter, and indicator. 
Possible future developments very likely will use on microproces- 
sors for the indicator system, as the data indicated have to be multi- 
plied by at least the calibration factor and the air density correction 
factor. With design types of this kind, it is the user who decides 
upon the correct combination of chamber and floppy disk. 


29146 (PTB-Dos—12, pp 63-66) Non-radiological re- 
quirements to be met by dosemeters. Glimm, J. (Physika- 
lisch-Technische Bundesanstalt, Braunschweig, Germany, 
F.R. Lab. Elektromagnetische Felder). Dec 1985. (In 
German). NTIS (US Sales Only), PC A07/MF AOI. File 
Number DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The more electronic systems are used in measuring equip- 
ment that has to be calibrated, protection against electromagnetic 
interference becomes very important. The author reviews the legal 
provisions and the technical tests made by the PTB for design ap- 
proval. 


29147 (PTB-Dos—12, pp 92-96) Requirements to be met 
defined 


by dosemeters, as various national or international 
regulations, and ——_ with practical measuring uncer- 
tainties. Boehm, J. (Physikalisch-Technische Bundesanstalt, 
Braunschweig, Germany, F.R.). Dec 1985. (In German). 
NTIS (US Sales Only), PC AO7/MF AO1. File Number 
DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The requirements are laid down in a great number of acts, 

standards, and recommendations. The diversity of con- 

tents of these is shown by way of a survey of requirements put 
down in new standards or draft standards, and by a discussion of 
the legal requirements to be observed. The author points to the 
need for a more task-specific definition of requirements, in order to 
improve optimisation of dosemeters, and unification of standards. 


29148 he. a ip pp 97-101) Dosemeters used in nu- 
clear power stations in combination with digital alarm dose- 
meters. Kirsch, H. (Herfurth G.m.b.H., Hamburg, eet 
F.R.). Dec 1985. (In German). NTIS ‘(US Sales Only), PC 


AO7/MF AOl. File Number DE87751747. (CONF- 
8511273—). 
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From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

Experience has shown that rapid and efficient radiation mon- 
itoring for personnel dosimetry, dosimetry at the place of work or 
at access points today cannot dispense of automatic systems and 
EDP systems. The RAD80 alarm dosemeter for the ALNOR alarm 
dosimetry system is explained and is shown to have proved its effi- 
ciency in practice. 


29149 (PTB-Dos—12, pp 102-106) Calibration for radi- 
ation protection. Nolte, G. (Physikalisch-Technische Bunde- 
sanstalt, Braunschweig, Germany, F.R.). Dec 1985. (In 
German). NTIS (US Sales Only), PC A07/MF AOI. File 
Number DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The Second Ordinance on the legal duty to have measuring 
apparatus calibrated requires calibration of only those dosemeters 
which are applied to fulfill a legal requirement, i.e. for defined 
measuring purposes. The legal ordinance states the types of dose- 
meters and the photon energy range and the measuring quantities to 
which the legal duty refers. The measuring purposes stated in the 
Radiation Protection Ordinance are given, and measured data are 
discussed, obtained in the course of design approval testing of fixed, 
ambient dose measuring systems. 


29150 (PTB-Dos—12, pp 107-110) oe dosemeters 
and ambient dose rate measuring The procedure of 
design qualification testing and calibration as seen from the 
manufacturers’ point of view. Maushart, R. (Laboratorium 
Prof. Dr. Berthold, Wildbad, Germany, F.R.). Dec 1985. 
(In German). NTIS (US Sales Only), PC A07/MF AOl. 
File Number DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The manufacturers have got the feeling that the PTB only 
reluctantly accepts complex dosimetric systems or systems with 
modern digital and microprocessor technology. Especially the fact 
that the PTB demands a restriction to a defined system configura- 
tion which must not be changed after design approval is felt to be a 
severe handicap. The rigid frame of design qualification forces man- 
ufacturers to adopt a two-tier development line, at least for ambient 
dose rate measuring systems, and frequently it is not necessarily the 
‘nature’ system, i.e. equipment with modern technology, that is sent 
in to the PTB for testing. The way of solving the problem could be 
that PTB more readily accepts less familiar technologies, for in- 
stance by more frequently approving equipment at least preliminar- 
ily or for a restricted period of time, in order to collect experience. 
Another way could be to grant licence for system components, es- 
pecially detectors. 


29151 (PTB-Dos—12, pp 111-114) PTB experience with 
design qualification testing of radiation dosemeters. Scholl- 
meier, W.  (Physikalisch-Technische | Bundesanstalt, 
Braunschweig, Germany, F.R.). Dec 1985. (In German). 
NTIS (US Sales Onl “4 "PC A07/MF AO1. File Number 
DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

Radiation dosemeters with ionization chamber, a scintillator 
or a counting tube, are accepted for official calibration if the speci- 
men has been approved by the PTB. The significance of the nowa- 
days applied procedure, combining design qualification testing with 
subsequent calibration, is explained by comparing the measured 
data of the response of a given type A dosemeter, as a function of 
energy, dating back from periods prior to the introduction of the 
legal calibration duty, up to the dosemeter’s official approval in 
1982. 
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29152 (PTB-Dos—12, PP 115-117) Calibration of radi- 
ation dosemeters. Wolters, (Landeseichdirektion Nordr- 
hein-Westfalen, Dortmund, Germany, F.R.). Dec 1985. (In 
German). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE87751747. (CONF- 8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

Official dosemeter calibration has been introduced in the 
Land North-Rhine Westphalia on July 1, 1979. A special calibration 
laboratory has been established under the Dortmund Bureau of 
Standards which since then is responsible for calibration and con- 
trol, recording and evaluation of calibration data, and for the devel- 
opment and purchase of suitable testing equipment and for setting 
up testing methods. The activities are briefly reviewed. 


29153 (PTB-Dos—12, pp 118-121) Practical experience 
with the Ordinance on Calibration Validity. Pohle, G. (Staed- 
tisches Krankenhaus Moabit, Berlin, Germany, F.R. Abt. 
fuer Medizinische Physik). Dec 1985. (In German). NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The report summarizes experience gained in a hospital main- 
tained by local government, where about 300 FH39R pen-type do- 
semeters for personnel dosimetry are used. Sending in the dose- 
meters every two years for re-calibration would run up to about 
DM 7.500.-, and in addition would mean a period of non-availabil- 
ity of dosemeters of about one week. The procedure adopted by 
the hospital is to collect the dosemeters for control measurement 
every five months, collection dates distributed over the year, and to 
perform in-house control measurements, thus extending the period 
of validity of calibration. Three radioactive standard calibration 
sources approved of by the calibration office are available in the 
hospital, i.e. one FH 390 K for three pen-type dosemeters each. 


29154 (PTB-Dos—12, pp 122-124) Legal duty of dose- 


meter calibration, seen from the users’ point of view. Hoegl, 
A. (Siemens A.G., Erlangen, Germany, F.R. Referat Strah- 
lenschutz). Dec 1985. (In German). NTIS (US Sales Only), 
PC AO7/MF AOl. File Number DE87751747. (CONF- 
8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The procedure of official radiation dosemeter calibration, at 
least that for personal dosemeters and portable ambient dose rate 
measuring systems, is an established procedure well accepted by the 
users. As to the calibration of installed ambient dose rate meters, 
there are many problems still to be solved. One proposal for in- 
stance is to just carry through the design qualification tests, and to 
dispense of calibration and re-calibration of individual systems. 


(PTB-ND—29) puienatons of radiation pro- 
tection instruments based microdosimetric principles. 
Dietze, G.; Guldbakke, S.; ie. H.; Schmitz, T. (Physika- 
lisch-Technische Bundesanstalt, Braunschwei (Germany, 
F.R.). Neutronendosimetrie; Physikalisch-Technische Bun- 
desanstalt, Braunschweig (Germany, F.R.); Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Medi- 
zin). Nov 1986. 49p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87751748. 

Dosemeters based on low-pressure tissue-equivalent propor- 
tional counters were developed for the application in radiation pro- 
tection area monitoring by several groups in Europe. Five different 
prototypes have been intercompared in a /sup 60/Co photon field, 
in monoenergetic neutron fields with various energies between 73 
keV and 5 MeV and in three neutron fields at a /sup 252/Cf source 
moderated by a D/sub 2/O sphere. This report describes the radi- 
ation fields, the measuring devices and first results of the intercom- 
parison. Ad¢iitional measurements with a system used in microdosi- 
metry and with a conventional dose equivalent rate meter for neu- 
trons (Rem Counter) were also described. 
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29156 (SAAS—348) Calibration of neutron dosemeters in 
the presence of scattered neutrons. Rimpler, A. (Staatliches 
Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)). 1987. 18p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87702079. 

The calibration of area and personnel dosemeters for neutron 
radiation is commonly carried out by means of isotopic neutron 
sources. In performing such irradiations in laboratories of usual di- 
mensions the neutron spectrum, fluence rate and derived dosimetric 
parameters may be considerably influenced by room-scattering. For 
this reason theoretical values on fluence rate or data on dosimetric 
parameters from the literature may not generally be applied to con- 
crete irradiation conditions. At the National Board of Atomic 
Safety and Radiation Protection (SAAS) dosemeters are calibrated 
in a laboratory of as low as 3 metres in height, using Pu/Be and Cf 
sources. Results are reported from comparative measurements car- 
ried out with a multi-sphere spectrometer (Bonner spectrometer) 
both under approximately scatter-free conditions and in the said 
laboratory in order to investigate the influence of room-scattering 
on the spectra and the most important dosimetric parameters at dif- 
ferent source-to-detector distances. Furthermore, a simple semi-em- 
piric calibration methods for assessing the contribution of scattered 
neutrons to the reading of neutron detectors of any kind was dis- 
cussed and recommended for application. 


29157 Performance of a large Bragg-curve spectrometer. 
Vineyard, M.F.; Wilkins, B.D.; Henderson, D.J.; Kovar, 
D.G.; Beck, C.; Davids, C.N.; Kolata, J.J. (Argonne Na- 
tional Lab., IL, "USA; Notre Dame Univ., IN, USA. Dept. 
of Physics). Nuclear Instruments and Methods in Physics Re- 
search; 255: No. 3, 507-511(1 Apr 1987). Contract W-31-109- 
ENG-38. 

A large Bragg-curve spectrometer has been constructed and 
tested. The detector has a cylindrical geometry and operates with a 
homogeneous electric field. Energy resolutions of <0.8% and Z 
resolutions of Z/AZ=80 have been achieved for eleastically scat- 
tered /sup 58/Ni ions. These results demonstrate the suitability of 
this large solid-angle detector for use in a wide variety of heavy-ion 
scattering experiments. 


29158 Impact of natural radioactivity in solder on low 
background experiments. Brodzinski, R.L.; Reeves, J.H.; 
Avignone, F.T.; Miley, H.S. (Battelle Pacific Northwest 
Labs., Richland, WA, USA; South Carolina Univ., Colum- 
bia, USA). Nuclear Instruments and Methods in Physics Re- 
search; 254: No. 2, 472-473(15 Feb 1987). Contract AC06- 
76RL01830. 
Letter-to-the-editor. 


29159 Detector issues for relativistic heavy ion experi- 
mentation. Gordon, H. (Brookhaven National Lab., Upton, 
NY). Nuclear Physics [Section] A; 461: No. 1/2, 375-390(5 
Jan 1987). (CONF-860441—). 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

Also published as report BNL—38272; CONF—860441-5. 

Several aspects of experiments using relativistic heavy ion 
beams are discussed. The problems that the current generation of 
light ion experiments would face in using gold beams are noted. A 
brief review of colliding beam experiments for heavy ion beams is 
contrasted with requirements for SSC detectors. 


29160 Role of tracking in future relativistic heavy ion ex- 
periments. Gruhn, C.R. (Lawrence Berkeley Lab., CA). Nu- 
clear Physics [Section] A; 461: No. 1/2, 391-402(5 Jan 1987). 
(CONF-860441—). 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

In this talk I make a brief physics justification for tracking, 
emphasizing the need for correlations. I examine some of the 
boundary conditions imposed upon tracking for the SPS/RHIC ex- 
periments. The CERN experiment NA36 is used as an example. 
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Lastly I examine some future alternatives which might facilitate 
tracking in RHI experiments. (orig./HSI). 


29161 Particle identification in ultrarelativistic nuclear 
collisions. DiGiacomo, N.J. (Los Alamos National Lab., 
NM; European Organization for Nuclear Research, Geneva, 
Switzeriand). Nuclear Physics [Section] A; 461: No. 1/2, 403- 
416(5 Jan 1987). (CONF-860441—). 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

. Ab published as report LA-UR—86-3246; CONF—860441- 


The role of particle identification (PID) in both fixed-target 
and colliding-beam studies of ultrarelativistic nuclear (URN) colli- 
sions is examined. The demands placed on the PID systems by pe- 
culiarities of URN collisions, such as large multiplicities and the 
need for simultaneous measurement of a number of observables, are 
discussed. A variety of PID techniques are reviewed, with empha- 
sis on their applicability and efficiency in the environment of such 
collisions. Two examples of PID as incorporated into existing fixed- 
target nuclear-beam experiments are presented. 


29162 Detector for high energy nuclear collisions: prob- 
lems, progress and promise. Ludlam, T.W. (Brookhaven Na- 
tional Lab., Upton, NY). Nuclear Physics [Section] A; 461: 
No. 1/2, 443-448(5 Jan 1987). (CONF-860441—). Contract 
AC02-76CH00016. 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

I present here an encapsulation of the discussions which took 
place in the topical session on Detectors for High Energy Nuclear 
Collisions. (orig./HSI). 


29163 Introduction to the session on event generators. 
Andersson, B.; Poskanzer, A. (Lund Univ., Sweden; Law- 
rence Berkeley Lab., CA). Nuclear Physics [Section] A; 461: 
No. 1/2, 451-452(5 Jan 1987). (CONF-860441—). 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 


29164 Event simulation for the WA80 experiment. Soren- 
sen, S.P. (Tennessee Univ., Knoxville; Oak Ridge National 
Lab., TN). Nuclear Physics [Section] A; 461: No. 1/2, 487- 
500(5 Jan 1987). (CONF-860441—). Contract AS05- 
76ER04936;A.C05-840R21400. 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

Also published as report CONF—860441-1. 

The ‘T and L event generators are compared. It is 
concluded that for detector construction and design of experimental 
setups, the differences between the two models are marginal. The 
coverage of the WA80 setup in pseudorapidity and energy is dem- 
onstrated. The performance of some of the WA80 detectors (zero- 
degree calorimeter, wall calorimeter, multiplicity array, and 
SAPHIR lead-glass detector) is evaluated based on calculations 
with the LUND or the HIJET codes combined with codes simulat- 
ing the detector responses. 


29165 Large solid angle tracking of Monte Carlo events 
of heavy ion collisions in TPC magnetic spectrometers. Lin- 
denbaum, S.J.; Etkin, A.; Foley, K.J.; Hackenburg, R.W.; 
Longacre, R.S.; Love, W.A.; Morris, T.W.; Platner, E.D.; 
Saulys, A.C.; Asoka-Kumar, P.P.V. (Brookhaven National 
Lab., Upton, NY; City College, New York, NY; Brookha- 
ven National Lab., Upton, NY). Nuclear Physics [Section] A; 
461: No. 1/2, 431-442(5 Jan 1987). (CONF-860441—). Con- 
tract AC02-76CH00016;AC02-83ER40107. 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

Also ——- as report BNL-38229; CONF--860441-4. 

The BNL/CCNY collaboration has for some time had as its 


goal the development and use of = 42 solid angle magnetic spec- 
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trometer tracking of charged particles produced in heavy ion colli- 
sion experiments at AGS, and eventually RHIC. (orig./HSID). 


29166 Photosensitive dopants for liquid noble gases. An- 
derson, D.F. US Patent Application 6-880,628. 1 Jul 1986. 
20p. Contract AC02-76CH03000. DE87007191 NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87007191. 

In an ionization type detector for high energy radiation 
wherein the energy of incident radiation is absorbed through the 
ionization of a liquid noble gas and resulting free charge is collect- 
ed to form a signal indicative of the energy of the incident radi- 
ation, an improvement comprising doping the liquid noble gas with 
photosensitive molecules to convert scintillation light due to recom- 
bination of ions, to additional free charge. 


29167 Time-of-flight isochronous spectrometer for direct 
mass measurements of exotic light nuclei. Butler, G.W.; 
Vieira, D.J.; Wouters, J.M.; Wollnik, H.; Vaziri, K.; Wohn, 
F.K.; Brenner, D.S. (Isotope and Nuclear Chemistry Div., 
Los Alamos National Lab., Los Alamos, NM 87545). pp 
459-463 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

In recent years there has been a rapid increase in our knowl- 
edge of the atomic-mass surface far from the valley of B stability. 
However, even with these advances there remain more than 60 
neutron-rich nuclei with A < 70 for which the only known infor- 
mation is that they are stable with respect to neutron emission. It is 
clear that more detailed information about these exotic nuclei is es- 
sential. Especially important are the measurements of ground state 
atomic masses, since the ground state mass is one of the most fun- 
damental properties of a nucleus. Interest in the neutron-rich light 
mass nuclei increased with the discovery that, beginning with /sup 
31/Na, the sodium isotopes become strongly prolate deformed. This 
deformation, which is due to the partial filling of the f/sub 7/2/ 
shell, was unexpected since for /sup 31/Na the d/sub 3/2/ neutron 
shell closure was predicted to occur at N=20. Mapping this new 
region of deformation more fully is of great interest since the defor- 
mation could possibly be driven by the odd d/sub 5/2/ proton 
present in the sodium isotopes. This disappearance of a neutron 
magic number at N=20 has led to speculation that new magic 
numbers at N=10,14 and/or 16 might appear in such deformed 
nuclei. An experimental search of these new magic numbers and 
their discovery will allow more detailed investigations of the strong 
correlation of proton and neutron shell strengths that occurs near 
double shell closures and which might occur in /sup 24/0. 


29168 Berkeley high energy resolution array. Early re- 
sults. Diamond, R.M. (Nuclear Science Div., Lawrence 
Berkeley Lab., Univ. of California, Berkeley, CA 94720). pp 
341-349 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). Contract AC03-76SF00098. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

As in all fields of spectroscopy, high resolution is of great 
importance in nuclear y-ray studies. Also important are a good re- 
sponse function and good efficiency, so as to be able to obtain high- 
order coincidences when observing de-excitation cascades. The 
design of the Berkeley High Energy-Resolution Array is discussed 
and some first results are given. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 29146, 29481 


29169 (ATR—6(8139)-1) Trends in parts susceptibility to 
single event upset from heavy ions. Nichols, D.K.; Price, 
W.E.; Kolasinski, W.A.; Koga, R.; Pickel, J.C.; Blandford, 
J.T. Jr.; Waskiewicz, A.E. (Jet Propulsion Lab., Pasadena, 
CA (USA)). May 1986. 22p. NTIS, PC A02/MF AO1. 
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New test data from the Jet Propulsion Laboratory (JPL), 
The Aerospace Corporation, Rockwell International (ANAHEIM) 
and IRT have been combined with published data of JPL and 
Aerospace to form a nearly comprehensive body of single event 
upset (SEU) test data for heavy ion irradiations. This data has been 
arranged to exhibit the SEU susceptibility of devices by function, 
technology and manufacturer. Clear trends emerge which should be 
useful in predicting future device performance. 


29170 (SAND—86-1737) Radiation-hardening systems 
considerations: Electrical systems and radiation environments. 
Seeks J.E.; Browning, J.S. (Sandia National Labs., Albu- 

NM (USA)). Mar 1987. Contract AC04- 
J6DE00789. 65p. NTIS, PC A04/MF AO1; 1; GPO Dep. 
File Number DE87007821. 

This report describes the classes of electrical systems that re- 
quire the use of radiation-hardened microelectronics and presents 
the characteristics of the radiation environments. We anticipate that 
developers of systems that are to be radiation-hardened can use this 
report to better appreciate the issues involved. In particular, we 
wish to emphasize the need for considering radiation-hardening 
issues early in systems development. 


4403 Miscellaneous Instruments 


REFER ALSO TO CITATION(S) 28265, 28848, 28915 


29171 (BLEV-R—5.641-1) Development of radiation 
hardened far IR detector arrays, phase 1. Final report. Enge- 
mann, D.; Brunsmann, U.; Faymonville, R.; Frenzel, O. 
(Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.)). 
Mar 1984. 39p. (ESA-CR(P)—2277; ETN—87-98940). 
NTIS, PC A03/MF AO1. 

The design of a highly sensitive far-infrared detector based 
on Si:P, insensitive to ionizing radiation, was studied. Double epi- 
taxial layer detectors were manufactured and measured. The best 
performance is found to be a current sensitivity of 1.5 A/W and an 
NEP of 10 to the minus 15th power W/sq root Hz. The current 
sensitivity is comparable to that of conventional Si:P detectors, 
whereas the NEP is still at least one order of magnitude too high. 
The sensitivity to ionizing radiation of this type of detector, howev- 
er, is very much lower than that of conventional devices. 


29172 (JINR-E—13-86-217) Diphenylstilbene as a wave- 
length shifter. Kozma, P.; Hradecny, C. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of High Energy). 
1986. 3p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701881. 

Submitted to the journal Nucl. Instr. Methods. 

Possibility of using diphenylstilbene vapour-deposited on the 
glass wall of the helium-liquid target of a neutron polarimeter as a 
wavelength shifter is experimentally investigated. It is shown that 
thin diphenylstilbene layer is an effective wavelength shifter of He 
scintillations into a spectral region, where photomultiplier tubes are 
sensitive. 5 references, 2 figures. 


29173 (JINR-R—13-86-195) Pulsed laser charge-ex- 
change device. Bogdanov, D.D.; Orlova, O.A.; Rodin, A.M.; 
Sidorchuk, S.I.; Timakova, V.A.; Ter-Akop’yan, G.M. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Reactions). 1986. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87701887. 

Submitted to the journal Prib. Tekh. Ehksp. % 

Construction and characteristics of the laser charge-ex- 
change device for a mass-spectrometer are described. The charge 
exchange is realized during the ion beam passage through the 
plasma-vapour cloud produced during interaction of a pulse of the 
YAG laser operating in the giant-pulse mode with a solid target 
surface. Charge exchange coefficient magnitudes are approx. 60% 
for 2* - 1* ion component, and approx. 20% for 3* - 1* ion compo- 
nent. The results obtaind show wide opportunities of laser charge- 
exchange device application. 3 references, 3 figures. 
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29174 (K/ETAC—13) SEMMSS [Systems and Equip- 
ment Maintenance Monitoring for Surface Ships] accelerome- 
ter mount transmissibility evaluation. Andriulli, J.B. (Oak 
Ridge Gaseous Diffusion Plant, TN (USA); Oak Ridge Na- 
tional Lab., TN (USA)). Apr 1987. Contract ACO05- 
840T21400;A.C05-840R21400. 147p. NTIS, PC A07/MF 
AO}; 1; GPO Dep. File Number DE87008954. 

Alternative accelerometer mount configurations were vibra- 
tion tested and compared for transmissibility in the primary fre- 
quency range of interest from 0 to 10,000 Hz. Data are also shown 
up to 12,800 Hz. Candidates tested include four adhesives, one 
magnetic base with and without silicon grease, one mechanical bay- 
onet connection, and a base-case threaded stud connection. The ad- 
hesives were tested only after 24-h exposure in water at 160°F and 
24-h exposure in oil at 120°F. The transmissibility of all candidate 
mounts is compared with the base-case threaded stud mount. Candi- 
date mounts are ranked according to overall performance. 


29175 (N—87-17016) Interface circuitry for supercon- 
ducting bolometer. Nelson, P. J. (National Aeronautics and 
Space Administration, Huntsville, AL (USA). George C. 
Marshall Space Flight Center). Jan 1987. 1lp. (NASA- 
TM—86581; NAS—1.15:86581). NTIS, PC A02/MF AO1. 

The interface circuitry described links the computer with the 
superconducting bolometer array. This helps demonstrate the feasi- 
bility of the array. Using the circuitry and the array, imaging will 
be made possible. Initial imaging will be done on laboratory ob- 
jects, and the pixel characteristics will be investigated experimental- 
ly. 


29176 (UCRL—94834) Measurement of dynamic pressure 
in inert and reactive solids by PVF. [polyvinylidene fluoride] 
and manganin gauges. Urtiew, P.A.; Erickson, L.M. (Law- 
rence Livermore National Lab., CA (USA)). 12 Nov 1986. 
Contract W-7405-ENG-48. 9p. (CONF-870637—1). NTIS, 
PC A02/MF A0O1; 1; GPO Dep. File Number DE87003243. 

From Summer meeting of the American Society of Mechani- 
cal Engineers; Cincinnati, OH, USA (14 Jun 1987). 

Dynamic pressure measurements in solids subjected to exces- 
sive loading conditions have recently been enriched by the deploy- 
ment of a small, new self-powered, polarization type gauge. The 
transducer, known as PVF2 (polyvinylidene fluoride), is a thin po- 
larized sheet of polymer plastic which contains its own source of 
energy and does not require any external power supply. For high 
pressure work the manganin gauge is considered as the transducer 
of choice. However, even this gauge is undergoing constant modifi- 
cations and improvements for better resolution and accuracy. Of 
particular interest is the high resolution which can be attained in 
the measurement of rapid pressure variation with time in high ex- 
plosive materials during the pressure build-up as well as during the 
pressure release phase behind a fully developed detonation wave. 
Performance of PVF: and manganin gauges is discussed in detail 
showing both the pros and cons of each type as pertinent to the in 
situ pressure measurements. Potential values of PVF2 gauges are in- 
dicated and compared to those of the standard manganin gauges. 


29177 Acoustic wave viscosity sensor. Ricco, A.J.; 
Martin, S.J. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185). Applied Physics Letters; 50: No. 21, 
1474-1476(25 May 1987). Contract AC04-76DP00789. 

An acoustic wave device utilizing plate modes having com- 
ponents of displacement parallel to a crystal surface has been dem- 
onstrated to be an effective sensor of liquid shear viscosity (eta) 
over a wide viscosity range. When a liquid is present on the sensor 
surface, the propagation loss of the acoustic wave depends upon eta 
in a calculable fashion. Because the device functions at 159 MHz, 
liquid relaxation effects occur with high viscosity liquids, causing 
the propagation loss to saturate. Viscosity is sampled in the 50-nm- 
thick liquid layer which couples to the acoustic wave, so that only 
a single drop of liquid is required for measurement. 
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29178 Process temperature, pressure and flow measure- 
ments: Opportunities and challenges. Kerlin, T.W. (Measure- 
ment and Control Engineering Center, Univ. of Tennessee, 
Knoxville, TN). pp 1-4 of Pressure and temperature meas- 
urements. Kim, J.H.; Moffat, R.J. New York, NY; Ameri- 
can Society of Mechanical Engineers (1986). (CONF- 
861211—). 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Recent technical developments permit fabrication of temper- 
ature sensors, pressure sensors and flow sensors which are signifi- 
cantly smarter, smaller, and cheaper than ever before. This is the 
result of new fabrication methods for existing sensor types and new 
capability that makes it possible to use entirely new measurement 
principles. The new sensors will provide more accurate information 
from processes with less impact on the process due to the sensor 
and its mounting. The development and impiementation of the new 
measurement capability provides an opportunity and a challenge for 
manufacturers, users, professional societies, government and univer- 
sities to identify their roles in the upcoming evolution or evolution 
in process measurements. 


4404 Well Logging Instrumentation 


REFER ALSO TO CITATION(S) 28306 
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29179 (AD-A—176700/3/XAB) Modeling thermal envi- 
ronments in large blast/thermal simulator (LB/TS). Technical 
report, 17 March 1983-28 February 1984, Chambers, B.S. 
(Science and Engineering Associates, Inc., Alexandria, VA 
(USA)). 30 Apr 1986. 66p. (SEA—63-00-Q-01). NTIS, PC 


A04/MF AOl1. 

This work was conducted in support of the use of aluminum- 
liquid oxygen (LOX) thermal-radiation simulators (TRS) in the 
planned large blast/thermal simulator (LB/TS). The type of TRS is 
the so-called flame or torch TRS. The tasks performed consisted of 
the following activities: (1) the TRS predictor models were ex- 
tended to account for different burn rates, (2) conditions unique to 
the LB/TS were considered from a modeling viewpoint, (3) four 
camera systems were used to characterize the spectral and tempera- 
ture variations of a four nozzle TRS, (4) calorimeter baffles were 
designed, constructed, and used to obtain source-resolved irradi- 
ance data. Relationships to scale TRS output to fuel-flow rate were 
hypothesized and compared to available data. The results are en- 
couraging but inconclusive. With the existence of source-resolved 
irradiance data, an improvement was made to the TRS predictor 
models; this improvement has applicability to TRS use in predicting 
free field environments. The photographic and spectral measure- 
ment made in the visible were useful to understanding the TRS 
flame structure. The baffled calorimeter experiments yielded data 
directly usable to improve models. 


29180 (LA—10993-MS) The characterization and devel- 
opment of slapper detonatores using the DA® program. Seitz, 
G.J. (Los Alamos National Lab., NM (USA)). May 1987. 
Contract W-7405-ENG-36. 10p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87009487. 

This report describes Data Acquisition and Analysis (Da‘), a 
computer program used to calculate parameters important to slap- 
per detonators. The information required to operate the program is 
discussed rather than the detailed method in which the parameters 
are calculated. A discussion on measurement techniques and equip- 
ment usage is also included. 


29181 (MLM—3412(OP)) Controlling firing characteris- 
tics of hot-wire devices with the use of electrothermal re- 
sponse parameter screening. Munger, A.C. (Monsanto Re- 
search Corp., Miamisburg, OH (USA). Mound). 1986. Con- 
tract AC04-76DP00053. Top. (CONF-861230—5). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87004212. 
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From 13. symposium on explosives and pyrotechnics; Hilton 
Head Island, SC, USA (2 Dec 1986). 

Many hot-wire components that are manufactured for the 
Department of Energy have, as part of the acceptance criteria, the 
requirement that the units be screened for the bridgewire thermal 
conductance factor. The screening has reduced the data scatter for 
no-fire results and helped raise the no-fire level of a given popula- 
tion by removing units with poor conductance. The bridgewire ge- 
ometry and location can be verified by monitoring the thermal con- 
ductance. The control of the bridgewire leads to better uniformity 
of the loaded component. The all-fire level for a particular compo- 
nent is largely controlled by the pyrotechnic compacted around it. 
The density of the pyrotechnic can be monitored by measuring the 
thermal conductance of the wire-powder surface. 


29182 (UCRL—92283) Equilibrium shock and release 
properties of post detonation mixtures of PBX-9404 LX-14, 
RDX, and TNT. van Thiel, M.; Ree, F.H.; Sayer, J. (Law- 
rence Livermore National Lab., CA (USA)). Jun a oe 
tract W-7405-ENG-48. 8p. (CONF-85073 6—66). NTI 
A02/MF A01; 1; GPO Dep. File Number DESI008 754° 
From American Physical Society topical conference on 
shock waves in condensed matter; Spokane, WA, USA (22 Jul 
1985). 

: The statistical mechanical model, CHEQ, has been used to 
calculate equilibrium properties of the detonation products of PBX- 
9404, LX-14, RDX, and TNT. The results are compared with ex- 
periment. The theoretical-experimental comparison indicates good 
agreement for the HMX mixtures and RDX, except for CJ pres- 
sures. Such differences may be related to rate effects. The behavior 
of TNT products is qualitatively different because of the lower 
density range and larger carbon content. The shock data indicate 
some characteristics of carbon as formed in these hot mixtures. 
These characteristics are discussed. 20 refs., 4 figs., 1 tab. 


4502 Nuclear 
REFER ALSO TO CITATION(S) 28668, 28943 


29183 (AD-A—176338/2/XAB) Interactions and spread- 
ing of adjacent large area fires. Technical report, 15 Novem- 
ber 1984-31 March 1986. Weihs, D.; Small, R.D. (Pacific- 
Sierra Research Corp., Los Angeles, CA (USA)). 31 Mar 
1986. 45p. (PSR NOTE—719). NTIS, PC A03/MF AO1. 

Multiple nuclear-weapon bursts in an urban area could lead 
to separate large-area fires. If sufficiently far apart, each fire burns 
independently and little, if any, fire spread is expected. For small 
separations, the flow fields generated by each fire can interact and 
fire spread may result. Singularity theory is used to model the flow 
field generated by a single large-area fire. The defined singularity 
distribution is based on theoretical and numerical solutions for large 
area fires. Several distributions are used to simulate the effect of 
mutliple nuclear-weapon bursts in an urban area. For some place- 
ments, the area fires remain independent. Spread and merging of 
area fires is indicated in several examples. The results suggest that 
multiple bursts can lead to merging of area fires and thus greatly 
increased burnout areas. 


29184 (AD-A—176634/4/XAB) Pacific Enewetak Atoll 
Crater Exploration (PEACE) —. Enewetak Atoll, Re- 
public of the Marshall Islands. Part 1. Drilling operations 
and ons of boreholes in vicinity of KOA and OAK 
craters. Henry, T.W.; Wardlaw, B.R.; Skipp, B.; Major, 
R.P.; Tracey, J.I. (Geological Survey, Denver, co’ (USA)). 
1986. 836p. NTIS, PC A99/MF E04. 

From mid-1984 through mid-1985, the United States Geolog- 
ical Survey engaged in an investigation of two craters formed from 
high-yield, near-surface nuclear bursts at Enewatak Atoll. The cra- 
ters studied, KOA and OAK, resulted from 1.4- and 8.9-megaton, 
near-surface bursts detonated near the northern perimeter of the 
Enewetak lagoon on May 12 and June 28, 1958, respectively. At 
that time, Enewetak was a part of the Pacific Proving Grounds 
(PPG). OAK and KOA are among the only high-yield nuclear ex- 
plosion craters available for studies of cratering processes and 
crater-related effects. The objects of this program were: (1) to iden- 
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tify major crater dimensions, morphology, and structures; (2) to 
provide a data base for material-properties, shock-metamorphic, and 
other types of related studies; and (3) to gain a better understanding 
of both the process that formed the excavational crater and that al- 
tered that initial feature to its present form. These data from the 
Enewetak craters are needed for verification of cratering prediction 
models (code validation), which is important to the analysis of sur- 
vivability of various strategic defense systems. 


29185 (AD-A—176681/5/XAB) Some simulation studies 
on seismic-magnitude estimators. Lilwall, R.C. (Ministry of 
Defence, Aldermaston (UK). Atomic Weapons Research 
Establishment). Nov 1986. 26p. (AWRE—0-22/86). NTIS, 
PC A03/MF AO1. 

Conventional seismic-magnitude estimates are frequently 
biased because of the absence of station readings resulting from 
poor signal-to-noise ratio on the seismograms. Several magnitude- 
estimation techniques designed to overcome this threshold-bias 
problem have been published and in this report some of their prop- 
erties are described using simulation experiments. The presence of 
bias in the joint least-squares analysis method (LSMF), where both 
magnitudes and station terms for several sources are computed si- 
multaneously, is also investigated. A suggested joint maximum-like- 
lihood approach provides an attractive alternative. 


29186 (AD-A—177111/2/XAB) Dose-rate hardness-as- 
surance guidelines. Technical report, 1 March 1982-14 No- 
vember 1985. Azarewicz, J.L. RT Corp., San Diego, CA 
(USA)). 14 Nov 1985. 84p. NTIS, PC A05/MF AO1. 

This guideline develops an approach to Piece Part Hardness 
Assurance for the dose-rate environment. The guideline outlines 
two approaches based on the design margin for Piece Part used in 
the system. The first is modeled after the Design Margin Break 
Point method (DMBP) developed by the Air Force for systems 
with moderate requirements. It imposes a singe criterion for design 
margin for all parts in the system. The second approach is a statisti- 
cal approach, based on log-normal distribution of part parameters, 
similar to the methods used in other hardness-assurance guidelines. 
The discussion also includes some aspects of design hardening as 
they relate to the problem of dose-rate hardness assurance. 


29187 (PB—87-165593/XAB) Approximate procedures 
for calculating protection from initial nuclear radiation from 

weapons. Eisenhauer, C.M.; Spencer, L.V. (National Bureau 
of Standards, Washington, DC (USA). Center for Radiation 
Research). Feb 1987. 131p. (NBSIR—87/3507). NTIS, PC 
A07/MF AO1. 

In the report the authors discuss procedures for routine eval- 
uation of the protection of complex structures against the initial ra- 
diations from nuclear detonations. They describe procedures for 
evaluating and combining dose reduction factors for four radiation 
components: early fission-product gamma rays, air secondary 
gamma rays generated by neutron interactions in the air, neutrons, 
and wall-capture gamma rays generated by neutrons through inter- 
actions with nuclei in structural materials. They describe computer 
codes developed to evaluate reduction factors for each of these 
components. 


20188  (UCRIL—94365) Protecting US space assets from 


anti-satellite weapons. Fetter, S.; May, M.M. (Lawrence 
Livermore National Lab., CA (USA)). May i“ ee 
W-7405-ENG-48. 27p. (CONF-8605 '244—1). PC 
A03/MF AO}; 1; GPO Dep. File Number DeB7008207. 

From Conference on high technologies and reducing the risk 
of war; New York, NY, USA (7 May 1986). 

Over the years, the United States has become increasingly 
dependent on space-based assets to support its military policies. Sat- 
ellite systems are required to a considerable extent to carry out nu- 
clear operations and to support military forces during a convention- 
al war. Current and future anti-satellite (ASAT) technologies may 
be capable of preventing these systems from carrying out their mis- 
sion, thereby possibly decreasing the stability of deterrence. This 
paper explores what can be done to safeguard our space assets. 
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29189 (BNL—39542) Environmental Chemistry Division: 
Annual report, 1986. (Brookhaven National Lab., Upton, 
NY (USA)). Jan 1987. Contract AC02-76CH00016. 178p. 
NTIS, PC A09/MF AOl; 1; GPO Dep. File Number 
DE87008459. 


Individual projects are indexed separately. (PSB) 
5001 Basic Studies 


29190 (DOE/ER/60255—3) [The effects of atmospheric 
CO. on insect herbivores and their host plants]: Progress 
report. Lincoln, D.E. (South Carolina Univ., Columbia 
(USA). Dept. of Biology). Apr 1987. Contract FG09- 
84ER60255. 1lp. NTIS, PC A02/MF A0l1; 1; GPO Dep. 
File Number DE87009369. 

Preliminary analysis of two populations of Artemisia triden- 
tata compared leaf chemical and physiological characteristics which 
influence herbivores. The proportion of sixteen of the volatile com- 
pounds differed significantly between the two populations; howev- 
er, total yield of volatiles did not. This initial survey established the 
reliability of the procedure to quantitatively monitor plant re- 
sponses to COz enrichment and suggests that test samples be re- 
stricted to a single population. Four sesquiterpene lactones have 
been selected for the experimental quantitative HPLC analysis; all 
peaks have been assigned identities and have demonstrated high 
degree of reproducibility. Growth of Artemisia under high and low 
light at three CO2 levels demonstrated that this species also under- 
goes a “dilution” of the leaf carbon content and is useful as test spe- 
cies for herbivory response to CO2 induced effects. The initial ex- 
periment also showed that high irradiance is a necessary growth 
condition. 10 refs. 


29191 (DOE/ER/60269—T1) R4D Program: Climatolog- 
ical observations in the Philip Smith Mountains of the North 
Slope, Alaska: Climatology report series No. 1. Kelley, J.J. 
(Alaska Univ., Fairbanks (USA). Inst. of Marine Science). 
Oct 1985. Contract FG06-84ER60269. 199p. NTIS, PC 
A09. File Number DE87008178. 

Climatological data from an automatic weather station 
(MR1) located at the Alyeska Pipeline Service Company Material 
Site 117 (MS-117) are presented in this report. Data are listed for 
half-hour averages daily. Hourly data are also listed for a redundant 
system (Aanderaa). The data report covers the period 7 June 1985 
to 26 August 1985. Observations in this report include wind speed 
and direction, temperature from the ground to 10 m, relative hu- 
midity, precipitation and barometric pressure. Descriptions of the 
instrumentation and estimates of relativity are included. Various 
analyses of the data are presented in the appendices. (ACR) 


29192 (GKSS—86/E/55) Simulation of convection over 
the ocean in the region of the intertropical convergence zone. 
Levkov, L.; Eppel, D.; Grassl, H. (GKSS-Forschungszen- 
trum Geesthacht G.m.b. H., Geesthacht-Tesperhude (Ger- 
many, F.R.); GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. 
fuer Physik). 1986. 32p. NTIS (US Sales Only), PC A03. 
File Number DE87751891. 

A parameterization scheme for the simulation of mid-latitude 
convective structures is incorporated into a three-dimensional hy- 
drostatic mesoscale model using data from GATE 1974. The 
scheme gives realistic space extension and evolution time scales of 
tropical cloud clusters. The rainfall computed in the model agrees 
with the magnitude of the radar rainfall. According to the different 
treatment of the microphysics we have found considerable differ- 
ences in the microphysical and dynamical evolution of the clouds 
but not considerable changes in the final mean vertical profiles after 
precipitation. 
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29193 (PNL—6188) User's manual for the convective 
cloud module version 1.0. Scott, B.C. (Pacific Northwest 
Lab., Richland, WA (USA)). Apr 1987. Contract AC06- 
76RL01830. 172p. NTIS, PC A08/MF AO1; 1; GPO Dep. 
File Number DE87008343. 

This manual describes a convective cloud model and provide 
guidance for users. The convective cloud model is assumed to pro- 
vide a time-averaged distribution of data from a population of pre- 
cipitating, convective clouds in different stages of development. 
This model was designed to characterize a scavenging environment 
using meteorological conditions provided by a regional-scale mete- 
orological code. This meteorological code explicitly simulates proc- 
esses related to cloud microphysics. The cloud model predicts the 
vertical profiles of condensed water that correspond to specified 
surface precipitation rates and cloud top and freezing level heights. 
The cloud model also predicts profiles of various microphysical 
constituents, such as fall velocity and accretion rates that exist in 
conjunction with the condensed water profiles. Descriptions of rou- 
tines written to solve mass conservation equations for air, cloud, 
and precipitation water are presented. The solutions are appropriate 
for precipitating convective clouds with a horizontal spacing on the 
order of 10 km. Routines are also provided for generating tables of 
profiles for many discrete input conditions. Once tables are generat- 
ed, additional routines may be used to interpolate between the 
tables and to rapidly determine values at levels other than the dis- 
crete input levels. 


20194 (PNL—6192) User's manual for the cloud and 
scavenging module version 1.2. Scott, B.C. (Pacific North- 
west Lab., Richland, WA (USA)). Apr 1987. Contract 
AC06-76RL01830. 140p. NTIS, PC A07/MF A0O1; 1; GPO 
Dep. File Number DE87008344. 

This report presents a detailed description of a stable cloud 
model. This model was designed to characterize a steady-state scav- 
enging environment using meteorological conditions provided by a 
regional scale meteorology code. The model described in this 
report explicitly simulates processes related to cloud microphysics. 
The cloud. model predicts the vertical profiles of condensed water 
that correspond to specified surface precipitation rates, surface tem- 
peratures, and cloud top heights. The cloud model also predicts 
profiles of various micro-physical constituents, such as fall velocity, 
accretion rates, etc., that exist in conjunction with the condensed 
water profiles. Descriptions are presented of routines written to 
solve mass conservation equations for air, cloud, and precipitation 
water. The solutions are appropriate for precipitating or nonpreci- 
pitating clouds within a mesoscale grid with horizontal spacing on 
the order of 50 km. Routines are also provided for generating tables 
of profiles for many discrete input conditions. Once tables are gen- 
erated, additional routines may be used to interpolate between the 


tables and to rapidly provide values different from the discrete 
input levels. 


5002 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 28272, 28468, 28701, 29193, 29253, 29270, 
29273, 29278, 29284, 29347 


29195 (AD-A—177194/8/XAB) Air sampling of polychlo- 
rinated dibenzodioxins, polychlorinated dibenzofurans, and 
polychlorinated biphenyls, Arnold AFS, Tennessee. Final 
report. Atkins, I. (Air Force Occupational and Environmen- 
tal Health Lab., Brooks AFB, TX (USA)). Jan 1987. 18p. 
(USAFOEHL—87-002EH0410AAC) NTIS, PC A02/MF 
A 

The 4960 ABS/SGPE, Arnold AFS TN requested USA- 
FOEHL determine if office areas adjacent to the tunnel F poly- 
chlorinated biphenyl (PCB) fire of March 1984 exceeded occupa- 
tional exposure levels for PCBs and its decomposition products. 
This report explains how USAFOEHL determined ambient levels 
of polychlorinated dibenzodioxins (PCDDs), polychlorinated diben- 
zofurans (PCDFs), and PCBs at Arnold AFS. The PCDDs and 
PCDFs of interest included 2,3,7,8-tetrachlorodibenzodioxin 
(TCDD) and 2,3,7,8-tetrachlorodibenzofuran (TCDF) as well as 
tetra through octa chlorinated congener classes of dioxins and 
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29196 (ANL/EES-TM—324) Air pollution levels and reg- 
ulations in the United Kingdom. Monarch, M. (Argonne Na- 
tional Lab., IL (USA)). Jul 1986. Contract W-31109-ENG- 
38. 18p. NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE87008313. 

Air pollution control regulations and trends in air quality 
and emissions are broadly outlined, then are compared with corre- 
sponding regulations and trends in the United States. Since acid 
rain is the intended field of application, the reports generally deal 
only with sulfur dioxide, nitrogen oxides, ozone, and total suspend- 
ed particulates. 


29197 (BNL—39206) Risk assessment and management 
of agricultural effects of acid deposition. Moskowitz, P.D.; 
Medeiros, W.H.; Oden, N.L.; Thode, H.C. Jr.; Conveney, 
E.A. (Brookhaven National Lab., Upton, NY (USA); 
USDOE, Washington, DC). Jun 1986. Contract AC02- 
76CH00016. 16p. (CONF-860606—22). NTIS, PC A02/MF 
AO0l1; 1; GPO Dep. File Number DE87008173. 

From Air Pollution Control Association annual meeting and 
exhibition; Minneapolis, MN, USA (22 Jun 1986). 

Risk assessment models provide logical and consistent frame- 
works for evaluating effects of acid deposition on agricultural pro- 
duction. Although many crops are grown in areas having high dep- 
osition, available experimental evidence does not suggest that yields 
of studied corps are being affected significantly. Sensitivity of soy- 
beans to simulated acid deposition has been studied by many inves- 
tigators; experimental data suggests that some varieties respond in a 
statistically significant way. Application of these dose-response data 
in regional- and national-level assessments suggests that predicted 
changes in yield from changing natural acid deposition levels are 
not of practical significance. Because of limited data, the estimates 
should be viewed with caution since they are based on many sim- 
plifying assumptions. 


29198 (BNL—39464) Trace gas and aerosol measure- 
ments at Whiteface Mountain, New York: Final report. 
Kelly, T.J. (Brookhaven National Lab., Upton, NY (USA); 
Empire State Electric Energy Research Corp., New York 
(USA)). Jan 1987. Contract AC02-76CH00016. 110p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE87008175. 
This program consisted of over two years of measurements 
of sulfur and nitrogen pollutants in air at Whiteface Mountain, New 
York. The purpose was to determine the concentrations, seasonal 
variability, and relative importance of these pollutants with respect 
to the issue of acid deposition. Both gaseous (SO2, NO/sub wy, 
HNOs) and solid aerosol particle constituents (SQ,7, NOs~, acidi 
ty) were measured using real-time detectors and filter catiection 
methods. The main conclusions are: (1) concentrations of gaseous 
SO. and NO/sub x/ were much higher in winter than in summer, 
whereas their reaction products SO,7> and HNOs showed the op- 
posite seasonal behavior; (2) both nitrogen and sulfur species were 
important contributors to acidity in air, but in different ways, the 
acidity associated with SOQ, aerosol being highly concentrated in 
the summer season, that from HNOs being present at more uniform 
levels in all seasons; (3) as a consequence of (2), the relative impor- 
tance of sulfur and nirogen as sources of acidity varies with season, 
sulfur being more important in summer, nitrogen equalling or ex- 
ceeding sulfur in importance in other seasons; and (4) a limitation in 
the amount of oxidant available for production of SO,7> from SO: 
in winter is strongly indicated. 


29199 (BNL—39506) On the detectability of acid forma- 
tion in clouds. Kelly, T.J.; Schwartz, S.E.; Daum, P.H. 
(Brookhaven National Lab., Upton, NY (USA)). Mar 1987. 
Contract AC02-76CHO00016. 18p. (CONF-870695—1). 
NTIS, PC A02/MF A011; 1; GPO Dep. File Number - 
DE87008197. 

From 80. annual meeting of the Air Pollution Control Asso- 
ciation; New York, NY, USA (1 Jun 1987). 

This paper evaluates the feasibility of detecting by means of 
field measurements the occurrence of acid forming reactions in nat- 
ural clouds. This evaluation is performed by calculating the 
changes in reagent and product concentrations expected from four 
potentially important in-cloud acid production mechanisms, in rep- 
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resentative cloud types, and comparing those changes with concen- 
tration differences detectable by available analytical methods. The 
four acid production mechanisms considered are: aqueous-phase re- 
actions of SO. with O; and with H2O:, and gas-phase reactions of 
NO: with OH radical and with Os, the latter leading to acid forma- 
tion by reaction of N2O; with cloud liquid water. The cloud types 
considered are fog, stratus, cumulus, and mountain lee wave. This 
evaluation indicates that oxidation of SO2 by H2O2 should be de- 
tectable in a wide variety of cloud conditions, but that oxidation of 
SO. by Os is unlikely to be detected by field measurements. The 
reactions oxidizing NO2 may be detectable in fog and stratus 
clouds, which provide long in-cloud residence times. The paper in- 
cludes discussion of factors which favor or hinder detection of acid 
production in clouds, and reviews evidence from published field 
studies on the occurrence of such production. 


29200 (BNL—39575) Evaluating risks to agricultural pro- 
duction from acid deposition. Moskowitz, P.D.; Oden, NL. 
Medeiros, W.H.; Coveney, E.A. (Brookhaven National 
Lab., Upton, NY (USA)). Oct 1986. Contract AC02- 
T6C#IO0016. 1lp. (CONF-8611117—6). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009141. 

From Annual oe of the Society for Risk Analysis; 
Boston, MA, USA (9 Nov 1986). 

Although it been established that agricultural yields can 
be affected adversely by ozone and other air pollutants, the effects 
of existing levels of acid deposition on crops are less well under- 
stood. Evaluations of potential effects from growth chamber, green- 
house and field experiments have not identified any single crop as 
being consistently sensitive to acid deposition. Quantitative analysis 
of one crop (soybeans), which has demonstrated some sensitivity to 
acid deposition treatments in field settings, suggest that if current 
acid deposition levels are reduced by 50%, then US soybean pro- 
duction would increase by approximately 1%. These estimates are 
based on the fundamental assumption that estimated dose-response 
functions are homogeneous across biologic, geographic and tempo- 
ral space; an assumption not supported by recently developed ex- 
perimental data. As a result, confidence in this conclusion is weak. 


(BNL—39610) Hazard management and control 
production of amorphous silicon photovol- 

taic cells. Lee, J.C.; Moskowitz, P.D. (Brookhaven National 
Lab., Upton, NY (USA)). Oct 1986. Contract AC02- 
76CHO00016. 34p. NTIS, PC A03/MF AO1; 1; GPO Dep. 
File Number DE87009139. 
In large-scale production of a-Si thin-film photovoltaic cells, 
materials used during routine operation may present potential 
health and safety hazards to workers as well as to the public. The 
most significant hazard to public health arises from the toxic gase- 
ous effluents from the deposition of the cells’ active layer. Highly 
efficient control technologies for these gases are available and, their 
estimated costs, per unit output, are small compared with the ex- 
pected production cost of a-Si photovoltaic cells. Waste liquids 
from washing and gas control equipment, which can be treated 
before discharge or disposed of in secure landfills at relatively low 
cost, are less hazardous. The main risk to the health and safety of 
workers at the production facilities is related to extensive handling 
of toxic gas feedstocks and dopant gases during production. Other 
risks may arise from physical hazards, such as radio-frequency radi- 
ation and lasers, from the process equipment. These risks can be re- 
duced by both administrative and engineering controls requiring 
relatively small capital investments. 13 refs., 2 figs., 3 tabs. 


29202 (CONF-870695—2) The integrated forest study on 
atmospheric deposition: 


effects of : A status report. Johnson, 
D.W.; Lindberg, S.E.; Bondietti, E.A.; Cole, D.W.; Lovett, 
G.M.; Mitchell, M.; Ragsdale, L.H.; Pitelka, L.F. (Oak 
Ridge National Lab., TN (USA); Washington Univ., Seattle 
(USA). Coll. of Forest Resources; Cary Arboretum, Mill- 
brook, NY (USA); State Univ. of New York, Syracuse 
(USA). Coll. of Environmental Science and Forestry; 
Emory Univ., Atlanta, GA (USA). Dept. of Biology; Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). 1987. 
Contract AC05-840R21400. 17p. NTIS, PC A02/MF A0Ol1; 
1; GPO Dep. File Number DE87008591. 

From 80. annual meeting of the Air Pollution Control Asso- 
ciation; New York, NY, USA (1 Jun 1987). 


The principal objective of the Integrated Forest Study on 
Effects of Atmospheric Deposition is to determine the effects of at- 
mospheric deposition of sulfur and nitrogen on forest nutrient cy- 
cling. The study integrates a field monitoring component, involving 
quantification of atmospheric deposition and nutrient cycling in a 
variety of forest sites, and experimental research, including labora- 
tory and field studies to investigate selected atmospheric and soil 
processes in greater detail. The research is being conducted at for- 
ested sites in the northwestern, northeastern, and southeastern 
United States and in Norway. The sites selected for this study rep- 
resent a range of conditions in climate, air quality, soils, and vegeta- 
tion, which will facilitate testing hypotheses about the effects of at- 
mospheric sulfur and nitrogen deposition on forest nutrient cycles. 
Preliminary results show a wide range in atmospheric sulfur and ni- 
trogen deposition and in ecosystem responses to such deposition, 
some of which are consistent with previous predictions. 


29203 (CONF-8604313—) Dioxins: Incidence, determina- 
tion, evaluation, disposal. Proceedings. (Verein Deutscher In- 
genieure (VDI) - Kommission Reinhaltung der Luft, Dues- 
seldorf (Germany, F.R.)). Aug 1986. 179p. (In German). 
NTIS (US Sales Only), MF AOl. File Number 
DE87751878. 

From Conference on dioxins: incidence, determination, eval- 
uation, disposal; Essen, F.R. Germany (22 Apr 1986). 

The conference report contains nine lectures delivered at the 
meeting. Five energy-relevant lectures were separately recorded in 
the data base. 


29204 (CONF-8604313—, pp 5-22) Formation of polych- 
lorodibenzo-p-dioxins respectively polychlorodibenzofurans 
and incidence in the outside air in North-Rhine-Westphalia. 
Kirschmer, P. (Landesanstalt fuer Immissionsschutz des 
Landes Nordrhein-Westfalen, Essen, Germany, F.R.). 1986. 
(In German). NTIS (US Sales Only), MF A01. File Number 
DE87751878. 

From Conference on dioxins: incidence, determination, eval- 
uation, disposal; Essen, F.R. Germany (22 Apr 1986). 

Schriftenreihe der VDI-Kommission Reinhaltung der Luft.; 
Bd. 3. 


The paper is divided into the following subject areas: 1) 
chemical structure of dioxins and benzofurans, 2) properties, 3) 


-chemical formation, 4) products containing those compounds, 5) ac- 


cidents entailing environmental pollution, 6) formation in the course 
of combustion processes, and 7) immission measurements for those 
compounds in North-Rhine-Westphalia. 


29205 (CONF-8604313—, pp 23-56) Sampling in the ex- 
haust gas of firing systems and waste incineration plants. 
Luetzke, K. (Rheinisch-Westfaelischer Technischer Ueber- 
wachungs-Verein e.V., Essen, Germany, F.R.). 1986. (In 
German). NTIS (US Sales Only), MF A01. File Number 
DE87751878. 

From Conference on dioxins: incidence, determination, eval- 
uation, — Essen, F.R. Germany (22 Apr 1986). 

Schriftenreihe der VDI-Kommission Reinhaltung der Luft.; 
Bd. 3. 

Currently two main types of sampling devices corresponding 
to the set-up 1) filter/cooler/adsorbent and 2) dilution device/filter 
are in operation. The dilution method in principle is one that facili- 
tates measurement, as the organic compounds do not have to be 
broken up into several fractions and as, moreover, thermal and 
chemical reactions are minimized. Simultaneous emission measure- 
ments by different methods so far revealed no major differences. 


29206 (CONF-8604313—, pp 57-69) Problems of emis- 
sion measurements for polychlorinated dibenzodioxins and 
polychlorinated dibenzofurans from waste incineration plants. 
Hagenmaier, H.; Kraft, M.; Brunner, H.; Haag, R. (Tuebin- 
gen Univ., Germany, F.R. Inst. fuer Organische Chemie). 
1986. (In German). NTis (US Sales Only), MF A01. File 
Number DE87751878. 

From Conference on dioxins: incidence, determination, eval- 
uation, disposal; Essen, F.R. Germany (22 Apr 1986). 

Schriftenreihe der VDI-Kommission Reinhaltung der Luft.; 

Bd. 3. 
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The analytical and separation procedure for dioxins and ben- 
zofurans in flue gas and fly ash from waste incineration plants are 
described. 


29207 (ECE/GE—84-40823) Airborne sulphur pollution: 
effects and control. (United Nations, Geneva (Switzerland). 
Economic Commission for Europe). 1984. 277p. United Na- 
tions Economic Commission for Europe, Geneva, Switzer- 
land. 

The paper considers airborne sulphur pollution under the 
following headings: effects of sulphur compounds and other related 
air pollutants on health and the environment, including effects on 
aquatic ecosystems, soil, ground water and vegetation, materials 
such as historical and cultural monuments, health and visibility; 
technologies for controlling sulphur emissions, including reduction 
of the sulphur content of fuels, modification of combustion process- 
es, desulfurization of combustion gases, utilization of recovered ma- 
terials and disposal of waste products from desulphurization and 
technologies and technical efficiency and costs of technology; cost 
benefit analysis of alternative programmes for sulphur emission con- 
trol in the EEC region, including methodological approach and 
data requirements and an example of a probabilistic approach to a 
cost-benefit analysis of different sulphur emission control scenarios. 


29208 (EPRI-EA—5097-SR-Vol.1) Status reports on se- 
lected environmental issues: Volume 1, Liming of acidified 
waters. Zengerle, M.W.; Allan, M.A. (Electric Power Re- 
search Inst., Palo Alto, CA (USA)). Apr 1987. 28p. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920382. 

Liming has been used to reestablish or maintain fisheries in 
acidic lakes located primarily in Scandinavia and northeastern 
North America. Reported liming costs have ranged between $28 
and $500/ha ($10 and $200/acre) depending on material used and 
lake accessibility. Researchers have observed short-term chemical, 
biological and physical changes from liming but long-term effects 
are poorly understood. Federal and private research currently un- 
derway should provide better information on acute and long-term 
effects of liming. 


29209 (EPRI-EA—5097-SR-Vol.2) Status reports on se- 
lected environmental issues: Volume 2, Forest decline: Envi- 


ronmental causes. Zengerle, M.W.; Allan, M.A. (Electric 
Power Research Inst., Palo Alto, CA (USA)). Apr 1987. 
28p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920383. 

This Status Report is one in a series prepared in response to 
requests from the electric utility industry for technical background 
reports on environmental issues. Each document in this series is in- 
tended to summarize what is known (state-of-the-science) about an 
environmental issue related to fossil fuel burning in power plants. 
Forests, particularly those at high elevations, are exposed to many 
natural and man-made stresses which can act individually and to- 
gether to cause symptoms such as dieback and decline. Changes in 
the health of trees are not easily attributed to specific cause because 
trees are long lived and their relationship with the environment is 
complex. Experiments have shown that plant tissues may or may 
not be harmed by simulated acidic rain, and that the pH of rain can 
affect nutrient and toxic metal availability in the root zone of trees. 
However, studies to date have not demonstrated cause-and-effect 
relationships between ambient rain acidity and the health of trees in 
forests. An international research program is underway to deter- 
mine the current state of health of forests and, where decline is in- 
dicated, determine the cause or causes. 


29210 (EPRI-EA—5135-SR) Forest health and ozone. 
Hakkarinen, C. (ed.). (Electric Power Research Inst., Palo 
Alto, CA (USA)). Apr 1987. 87p. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920394. 

This report reviews the potential role of ozone in forest de- 
cline in the United States. Recent studies suggest that forest de- 
cline, not clearly identifiable from natural causes, is occurring in 
eastern North America and central Europe. Ozone, because of its 
known effects on white pine and certain crop species, is being in- 
vestigeted as one factor possibly contributing to the perceived 
forest cecline. Results to date indicate various factors may contrib- 
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ute to forest decline and that the specific combinations differ from 
site to site. The visible effects of ozone on trees produced in some 
laboratory experiments have, to date, not been confirmed in field 
experiments. Only the Ponderosa pine forests in the San Bernardino 
mountains of Southern California have exhibited confirmed visual 
damage from ambient ozone exposures. New hypotheses, based on 
field case studies in the eastern United States, suggest that ozone 
may be contributing to productivity declines in forests without visi- 
ble damage symptoms. The role of ozone in forest decline is the 
subject of rapidly expanding research efforts, at EPRI and in feder- 
al, state and forest industry research organizations. This report pro- 
vides a critical review of the published, peer-reviewed literature on 
the relation between ozone and forest health. It also summarizes the 
current state of knowledge on ozone’s effects on plants and outlines 
areas of research under investigation. 


29211 (EPRI-EA—5149) Acidic deposition: Effects on 
agricultural crops: Final report. Shriner, D.S.; Johnston, 
J.W. Jr.; Taylor, G.E. Jr.; Luxmoore, R.J.; McConathy, 
R.K.; McLaughlin, S.B.; Norby, R.J.; Abner, C.H.; Heagle, 
A.S.; Dubay, D.T. (Oak Ridge National Lab., TN (USA); 
Agricultural Research Service, Raleigh, NC (USA); Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). Apr 
1987. Contract AC05-840OR21400. 124p. NTIS, PC A06/ 
MF AO1; Research Reports Center, Box 50490, Palo Alto, 
CA 94303; 1; GPO Dep. File Number DE87008009. 

During the late 1970's there developed an increasing recog- 
nition that attempts to understand the impact of acidic precipitation 
on vegetation would be difficult to interpret without also being able 
to understand the relationship between acid precipitation and other, 
potentially interacting stresses. Important among these other stress 
factors are the mixture of gaseous pollutants to which vegetation is 
also exposed during the growing season. The research project de- 
scribed in this report was conceived and developed to address the 
role and importance of the contribution of wet deposition (acid 
rain) to crop vegetation growth and yield in the context of the am- 
bient gaseous pollutant environment existing in an agricultural field 
situation. 


29212 (Juel-Spez—369, pp 426-427) Deposition of ele- 
ments in mixed fir forests in the Southern Black Forest. 
Zoettl, H.W.; Mies, W. Aug 1986. (In German). NTIS (US 
Sales Only), PC A21/MF A01. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29213 (N—87-17417) SAGE aerosol measurements. 
Volume 3: January 1, 1981 to November 18, 1981. McCor- 
mick, M.P. (National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Langley Research Center). Feb 
1987. 274p. (NASA-RP—1173; L—16177; NAS—1.61:1173). 
NTIS, PC A12/MF AOl1. 

The Stratospheric Aerosol and Gas Experiment (SAGE) sat- 
ellite system, launched February 18, 1979, obtained profiles of aero- 
sol extinction at 1.00 micron and 0.45 micron ozone concentration, 
and nitrogen dioxide concentration. Data taken during sunset 
events are presented in the form of zonal and seasonal averages of 
aerosol extinction of 1.00 micron and 0.45 micron, ratios of aerosol 
extinction to molecular extinction at 1.00 micron and ratios of aero- 
sol extinction at 0.45 micron to aerosol extinction at 1.00 micron. 
Averages for 1981 are shown in tables, and in profile and contour 
plots (as a function of altitude and latitude). In addition, tempera- 
ture data provided by NOAA for the time and location of each 
SAGE measurement are averaged and shown in a similar format. 
The stratospheric aerosol distribution for 1981 shows effects of vol- 
canically injected material from eruptions of Ulawun, Alaid, and 
Pagan. Peak values of aerosol extinction at 0.45 micron and 1.00 
micron were 2 to 4 times higher than typical peak values observed. 
during near background conditions. Stratospheric aerosol optical 
depth values at 1.00 microns increased by a factor of about 2 from 
near background levels in regions of volcanic activity. During the 
year, these values ranged from between 0.001 and 0.006. The larg- 
est were near the location of a recent eruption. The distribution of 
the ratio of aerosol to molecular extinction at 1.00 microns also 
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showed that maximum values are found in the vicinity of an erup- 
tion. These maximums varied in altitude, but remained below a 
height of about 25 km. No attempt has been made to give detailed 
explanations or interpretations of these data. The intent is to pro- 
vide, in a ready-to-use visual format, representative zonal and sea- 
sonal averages of aerosol extinction data for the third calendar year 
of the SAGE data set to facilitate atmospheric and climatic studies. 


29214 (NP—7751875) On the imminence of a climatic ca- 

(Deutsche Physikalische Gesellschaft e.V., Bad 
Honnef (Germany, F.R.). Arbeitskreis Energie). 1986. Ly 
(In German). NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE87751875. 

Atmospheric carbon dioxide concentrations, trace gases such 
as ozone, nitrogen oxides and different hydrocarbons are rapidly in- 
creasing in all parts of the world. The increase is caused by the 
combustion of coal, petroleum and natural gas, by deforestation and 
soil erosion and by different industrial and agricultural activities. 
Further increases of atmospheric trace gases may well be expected 
to cause a marked increase in mean temperatures as well as an ex- 
tension of equatorial dry regions and their displacement northward 
or towards the Mediterranean in Europe. While developments such 
as these may be due within the coming 50-100 years the sea level is 
expected to rise by 5 to 10 meters within a few centuries. 


29215 (NP—7770085) Investigation of processes in the 


(Germany, F.R.). ae trum  Waldoekosysteme - 
Waldsterben; Kassel Univ. (Gesamthochschule) (Germany, 
F.R.)). 1986. 272p. (In German). NTI NTIS (US Sales Only), PC 
Al2. File Reaber DE87770085. 

The investigation whose results are described pursues the 
aim of establishing balance for materials deposition and final materi- 
al distribution in the forest ecosystem. Heavy metal deposition is 
above all in the focus of interest, but other cations and anions, 
being important ecochemical factors, are included in the consider- 
ations. In establishing balances of compound cycles, one applies the 
ecosystemic approach, i.e. one tries to measure all compound flows 
within the system considered. Some compound flows evade direct 
measurement; these must be either calculated by forming differ- 
ences in the ‘black box’ manner or must be estimated. The most 
urgent problem when establishing balances is the separation of 
system cycles from actual atmospheric depositions. This work is di- 
vided into various part projecis, all of which are tuned to the over- 
riding question. 


29216 (PB—87-152146/XAB) Sampling for organic com- 
pounds. Clements, J.B.; Lewis, R.G. (Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Environ- 


mental Monitoring and S Lab.). Jan 1987. 18p. 
(EPA—600/D-87/052). NTIS, PC A02/MF AO1. 

The methods of sampling ambient air for organic compounds 
for subsequent analysis are discussed. The following methods of 
sample collection are presented and the advantages and disadvan- 
tages of each is given: concentration of component of interest on to 
solid sorbents, into liquid sorbents or on to filter-sorbent combina- 
tions; cryogenic concentration; derivatization of the component of 
interest; integrated sampling into containers such as canisters and 
bags; and direct analysis. Sampling problems of breakthrough of 
component of interest, formation of artifacts during sampling, and 
interferences from water collected from air during sampling are 
also discussed. The relative advantages of integrated sampling into 
containers versus concentrating on to sorbents and/or filters are 
presented. 


29217 (PB—87-152450/XAB) Stack testing of the mobile 
plasma arc unit. Gollands, M.; Peduto, E.; Hall, J.; Schiff, 
H. (Alliance Technologies Corp., Bedford, MA (USA)). Jan 
1987. 86p. NTIS, PC A05/MF AOl1. 

A trial-burn program involving a plasma-pyrolysis system 
was conducted at the Royal Military College, Kingston, Ontario. 
The plasma-pyrolysis unit was developed by Pyrolysis Systems, 
Inc. under contract to the New York State Department of Environ- 
mental Conservation (NYSDEC). HWERL-Ci under a joint agree- 
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ment funded the performance evaluation phase. Trial burns were 
conducted while firing carbon tetrachloride and polychlorinated bi- 
phenyls which are RCRA and TSCA regulated compounds, respec- 
tively. Results from the trial burns indicate that the system is ac- 
ceptable for treating these two compound classes in reference to 
the RCRA ( > or = 99.99% DRE) and TSCA ( > or = 
99.9999% DRE) requirements. 


29218 (PB—87-152641/XAB) Sampling considerations 
for particles and semivolatile organic compounds in indoor en- 
vironments. Rodes, C.E. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Environmen- 

Monitoring and Systems Lab.). Jan 1987. 17p. (EPA— 
600/D-87/053). NTIS, PC A02/MF AO1. 

Potential problem areas that can be encountered when sam- 
pling particles or SVOC'’s indoors are discussed. Emphasis is placed 
on careful definition of study objectives and defining the needed 
data quality. Specific areas covered are precision, accuracy, obtru- 
siveness, utility outdoors, particle-size distribution and filter sub- 
strates. Tables are provided on the amount of particles and selected 
semivolatiles that must be collected for subsequent analyses. 


29219 (PB—87-153128/XAB) Computer program to cal- 
culate the concentration histories and some air-quality-related 
quantities in a multichamber system. Siren, K. (Helsinki 
Univ. of Technology, Espoo (Finland). Dept. of Mechanical 
Engineering). 1986. 69p. NTIS, PC PC E04/MF E01. 

A computer program MULTIC was developed to calculate 
the concentrations created by different kinds of contaminant 
sources in dwellings. The calculation of concentration histories is 
based on the well-known multichamber theory. The air flows be- 
tween adjacent rooms are calculated using a theory for air ex- 
change through doorways. Values for the parameters of this theory 
are measured in a test house of five rooms using tracer gas tech- 
niques. The input data are the temperatures, volumes, exhaust flow 
rates and initial concentrations of the chambers and the net flow 
rates between the chambers. A description of the internal contami- 
nant sources is also included in the input data. The output data con- 
tain the concentration histories of the chambers and some air qual- 
ity related quantities. Among these are the purging flow rate, the 
mean age of the air, and the transition probabilities. The program 
can be applied only to conditions usually existing in dwellings, and 
is written using FORTRAN programming language and utilizes the 
NAG subroutine library for matrix manipulation. 


29220 (PB—87-165239/XAB) Development of VOST 
(volatile organic sampling train) sample analysis protocol for 
water-soluble volatile POHCS (principal organic hazardous 
constituents) and PICS (products of incomplete combustion). 
Final report, December 1984-October 1985. Owens, M.H.; 
Mooney, S.A.; Lachajczyk, T. (Envirodyne Engineers, Inc., 
— MO (USA)). Feb 1987. 110p. NTIS, PC A06/MF 

The report gives results of a literature review and laboratory 
research associated with applying the volatile organic sampling 
train (VOST) to the sampling and analysis of water-soluble, vola- 
tile, principal organic hazardous constituents (POHCs) and prod- 
ucts of incomplete combustion (PICs). The collection efficiency of 
each component of the VOST was established for each compound. 
The accuracy of current analytical methods for analysis of volatile 
POHCs and PICs when applied to volatile, water-soluble POHCs 
and PICs was determined. New analytical techniques were devel- 
oped and evaluated against existing methods. Modifications to the 
existing method of analysis (EPA Method 624) which were evaluat- 
ed include elevating the purge temperature from the standard 
(20°C) to 60°C, adding g of either sodium chloride or sodium sul- 
fate salt to the sample before purging, and a combination of both 
modifications. These modifications improved purge efficiency by 
about 100% or more for the compounds analyzed. 
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29221 (PB—87-171286/XAB) Evaluation of fabric filter 
on boiler 108 at the Naval Amphibious Base, Little Creek, 
Virginia. Final report, June 1983-September 1986. Foster, 
J.M.; Mycock, J.C.; Richardson, J.W.; McKenna, J.D. 
(ETS, Inc., Roanoke, VA (USA)). Mar 1987. 59p. NTIS, 
PC A04/MF A0l. 

The report gives results of an evaluation of fabric filtration 
on Boiler 108. The operating characteristics of the reverse-air bagh- 
ouse controlling emissions from Boiler 108 were determined via 
data (collected by Navy personnel) on boiler and baghouse oper- 
ation (hours of operation, coal feed rate, steam load, air load, bagh- 
ouse inlet temperature, and baghouse module pressure drop), and 
periodic inspection and testing of selected bags. Tests of physical 
characteristics of the fiberglass bags revealed normal deterioration 
of fabric strength with increasing time of exposure to flue gas. Fill 
fibers were more affected than warp fibers. A long plateau in bag 
life was observed; fabric characteristics after 1500 hours of actual 
operation and after 7600 hours did not differ greatly. Statistical 
analyses of fabric test data indicated effects on fabric due both to 
length of exposure time and position in the baghouse, and interac- 
tion of those effects. Other analyses indicated that exposure time 
was the dominant effect. Operating costs for reverse-air and in- 
duced-draft fans were calculated for 1983, 1984, and 1985. 


29222 (PB—87-171328/XAB) Pollutant-emission factors 
for gas stoves: a literature survey. Final report, June 1985- 
May 1986. Davidson, C.I.; Borrazzo, J.E.; Hendrickson, 
C.T. (Carnegie-Mellon Univ., Pittsburgh, PA (USA)). Feb 
1987. 101p. NTIS, PC A06/MF AOl1. 

Published emission factors for CO, NO, NO», and NOx are 
summarized. In a statistical analysis of the available data, stove dif- 
ferences and type of combustion are the most important factors in 
explaining the observed variance in emission factors. Limited data 
also suggest that CO and NO» emission factors vary considerably 
with gas flow rate. It is concluded that the influence of stove 
design, gas flow rate, and characteristics of stove use are key fac- 
tors that merit further study. 


(PB—87-173217/XAB) SAI (Systems Applications, 
aeaeaien Urban Airshed Model. Model. Schere, K.L. 
(Environmental Protection Agency, Research Triangle 


Park, NC (USA). Div. of Meteorology). Jun 1985. Ip. 
(EPA—600/8-85/077C). NTISCP T11. 

Source tape is in the ASCII character set. This restricts 
preparation to 9 track, one-half inch tape only. Identify recording 
mode by specifying density only. Call NTIS Computer Products if 
you have questions. Price includes documentation, PB—85-191575, 
and PB—85-191567. 

This magnetic tape contains the FORTRAN source code, 
sample input data, and sample output data for the SAI Urban 
Airshed Model (UAM). The UAM is a 3-dimensional gridded air- 
quality simulation model that is well suited for predicting the spa- 
tial and temporal distribution of photochemical pollutant concentra- 
tions in an urban area. The model is based on the equations of con- 
servation of mass for a set of reactive pollutants in a turbulent-flow 
field. To solve these equations, the UAM uses numerical techniques 
set in a 3-D finite-difference grid array of cells, each about 1 to 10 
kilometers wide and 10 to several hundred meters deep. As output, 
the model provides the calculated pollutant concentrations in each 
cell as a function of time. The chemical species of prime interest 
included in the UAM simulations are O03, NO, NOz and several or- 
ganic compounds and classes of compounds. The UAM system 
contains at its core the Airshed Simulation Program that accesses 
input data consisting of 10 to 14 files, depending on the program 
options chosen. Each file is created by a separate data-preparation 
program. There are 17 programs in the entire UAM system. The 
services of a qualified dispersion meteorologist, a chemist, and a 
computer programmer will be necessary to implement and apply 
the UAM and to interpret the results. Software Description: The 
program is written in the FORTRAN programming language for 
implementation on a UNIVAC 1110 computer under the UNIVAC 
110 0 operating system level 38R5A. Memory requirement is 80K. 
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29224 (TVA/ONRED/AWR—87/15) Proceedings: Third 
annual acid rain conference for the Southern Ai 
Olem, H. (ed.). (Tennessee Valley Authority, Chattanooga 
(USA)). Dec 1986. 92p. (CONF-8610263—Absts.). NTIS, 
PC A05/MF AO1. File Number DE87900625. 

From 3. annual acid rain conference for the Southern Appa- 
lachians; Gatlinburg, TN, USA (27 Oct 1986). 

Individual abstracts are indexed separately for the data base. 
(PSB) 


29225 (UCID—20063-Rev.1) Eagle series data report: 
1983 nitrogen tetroxide spills. McRae, T.G.; Cederwall, 
R.T.; Ermak, D.L.; Goldwire, H.C. Jr.; Hipple, D.L.; John- 
son, G.W.; Koopman, R.P.; McClure, J.W.; Morris, L.K. 
(Lawrence Livermore National Lab., CA (USA)). Mar 
1987. Contract W-7405-ENG-48. 141p. NTIS, PC A07/MF 
A01; 1; GPO Dep. File Number DE87009227. 

A series of nitrogen tetroxide (N2O.) spill tests was conduct- 
ed for the US Air Force during the fall of 1983. To determine the 
heavy gas dispersion aspects and source strength characteristics of 
large N2O, spills, and to provide N2O, spills for the evaluation of a 
Portable Foam Vapor Suppression System. This report makes the 
data from the Eagle test series available in a format most useful to 
the largest number of people. The data set itself is voluminous, con- 
sisting of over two million words of digital data stored in the 
LLNL data base. Because of the large amount of data, not all of it 
will be presented here. Only that data which is pertinent to the 
documentation of each spill test is presented. This report is intend- 
ed to describe the experiment and to present the data only, and 
contains no analysis. 


29226 An estimation of present and projected diesel parti- 
cle evolution over Chicago. Sheih, C.M. a National 
Lab., IL, USA). Water, Air, and Soil Pollution; 32: No. 3-4, 
417-425(Feb 1987). 

The impact of a potential increase in vehicular diesel emis- 
sions on atmospheric particle concentrations and size distributions 
in a large urban area (Chicago) is investigated numerically, for 
idealized meteorological conditions. Results indicate that the pro- 
jected increase in diesel emissions would affect mainly the concen- 
trations of particles with diameters smaller than 1 micrometer; 
larger particles would not be affected significantly. The particle 
concentrations in the accumulation mode (diameter near 0.2 mi- 
crometer) would be increased by about'a factor of ten, while the 
concentration of particles of the Aitken nuclei mode (diameter near 
0.02 micrometer) would be reduced significantly. The area in which 
the annual average air quality particulate standard is exceeded is 
quite small for the reference case based on emissions in 1983, but 
would increase to cover almost the entire urban area for the pro- 
jected increase in diesel emissions in 2000. 14 refs. 


29227 Statistical summary and analyses of event precipi- 
tation chemistry from the MAP3S network, 1976-1983. Dana, 
M.T.; Easter, R.C. (Pacific Northwest Lab., Richland, WA, 
USA). Atmospheric Environment; 21: No. 1, 113-128(1987). 

The MAP3S precipitation chemistry network base of event 
chemistry data includes nine sites widely distributed over the north- 
eastern quadrant of the United States. Eight of these sites now have 
a period of record of at least 5 years. Four species (total sulfur, 
NOs;~, H* and NH,*) account for the bulk of ionic equivalents at 
seven inland sites; Ca2* is nearly as important as NH,* at several of 
the inland sites, and sea salt species are major components at the 
two coastal sites. Average pH values (from arithmetic mean H*) 
range from 4.03 to 4.24 over the network. Time trend analyses for 
the period for sulfur and H* show a consistent decrease, but the 
decrease is quite small and has low statistical significance; NO3~ 
and NH,* show similar though less consistent trends. Significant 
seasonal trends (summer maximum, winter minimum) are found at 
most sites for sulfur and NH,*; NO;~ has a much weaker seasonal 
trend except at the coastal sites. Species pair correlations are strong 
among the four major ions, with the exception of correlations in- 
volving H* at sites where crustal species are more important (Illi- 
nois, Ohio). Correlations can qualitatively be explained by common 
sources (crustal, sea-salt, anthropogenic), polluted vs nonpolluted 
events, and strong seasonal trends. 10 refs. (authors). 
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29228 (KFK-tr—703) Photo-sensitized decomposition of 
N/sub 2/O and NO adsorbed on zinc oxide. Glebovskij, 
A.A.; Lisachenko, A.A.; Moiseenko, I.F. Translated from 


Zhurnal Fizicheskoi Khimii ; 58: No. 5, 1116-1117(1984). 6p. 


(In German). NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE87751890. 

It was found that ultraviolet radiation of ZnO with adsorbed 
N/sub 2/0 and NO supports the reactions in the adsorbed phase. 
This was examined using thermal desorption and mass spectrome- 
try. 


29229 (BNL-tr—1057) Air infiltration and mechanical 
ventilation performance of buildings determined with a pas- 
sive perfluorocarbon tracer technique. Dietz, R.N.; 
D’Ottavio, T.W.; Goodrich, R.W.; Senum, G.I; Prezant, 
B.D. (Brookhaven National Lab., Upton, NY (USA)). 
[1987], Contract AC02-76CH00016. Translation source in- 
ormation not available . 2p. NTIS, PC A02. File Number 
DE87009117. 

This paper will briefly describe the passive perfluorocarbon 
tracer (PFT) system, the number of tracers available (which is cur- 
rently seven but with more on the horizon), and the methods of de- 
ploying the tracers and performing the sampling in multizoned 
buildings. Multizoned (up to four zones) air infiltration measure- 
ments in buildings such as college libraries and dormitories to 
larger multistoried commercial buildings were performed to assess 
the effectiveness of mechanical ventilation systems, to distinguish 
mechanical ventilation from natural air infiltration, and to deter- 
mine the extent of fresh air delivered to each zone. In one example 
in San Marcos, CA, a three-story library building (14,200 m*), the 
modeling showed that for the same quantity of pollutant sources on 
each floor, the IAQ would have been 2.4 times poorer on the third 
floor and 1.8 times poorer on the second compared to the first; the 
whole building ACH was 0.52 +- 0.06 h™4 
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29230 (ANL—87-9) 1986 annual site environmental 
report for Argonne National Laboratory. Golchert, N.W.; 
Duffy, T.L. (Argonne National Lab., IL (USA)). Mar 1987. 
Contract W-31109-ENG-38. 115p. NTIS, PC A06/MF AO1; 
1; GPO Dep. File Number DE87009253. 

The results of the environmental monitoring program at Ar- 
gonne National Laboratory (ANL) for 1986 are presented and dis- 
cussed. To evaluate the effect of Argonne operations on the envi- 
ronment, measurements were made for a variety of radionuclides in 
air, surface water, ground water, soil, grass, bottom sediment, and 
milk; of the environmental penetrating radiation dose; and for a va- 
riety of chemical constituents in surface water, ground water, and 
Argonne effluent water. Sample collections and measurements were 
made on the site, at the site boundary, and off the Argonne site for 
comparison purposes. The results of the program are interpreted in 
terms of the sources and origin of the radioactive and chemical sub- 
stances (natural, fallout, Argonne, and other) and are compared 
with applicable environmental quality standards. A US Department 
of Energy (DOE) dose calculation methodology based on recent 
International Commission on Radiological Protection (ICRP) rec- 
ommendations is required and used in this report. The radiation 
dose to off-site population groups is estimated. The average concen- 
trations and total amounts of radioactive and chemical pollutants 
released by Argonne to the environment were all below appropri- 
ate standards. 21 refs., 7 figs., 52 tabs. 


29231 (ES/ESH—1-Vol.1) Environmental surveillance of 
the US Department of Energy Oak Ridge Reservation and 
surrounding environs during 1986; Volume 1, summary and 
conclusions. Oakes, T.w.; Kimbrough, C.W.; Pritz, P.M.; 
ae S.T.; Huang, S.F.; Gist, C.S.; Weber, C.W.; 
Aebisher, E.D.; O'Hara, F.M. Jr. (Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA)). Apr 1987. Contract 
ACO05-840R21400. 289p. NTIS, PC A13/MF A01;4;-GPG— 
Dep. File Number DE87009093. 

Comprehensive environmental monitoring data for 1986 
show a continuation of progress in bringing the three major Oak 
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Ridge installations into full compliance with permits and regula- 
tions issued by governing agencies and with their advice and rec- 
ommendations. At the same time, past practices under which haz- 
ardous and radioactive wastes were disposed of in ways that do not 
represent the best practice available today - and ways no longer ac- 
ceptable to regulatory agencies - continue to have adverse impacts 
through continuing releases to the area environment. In some cases 
also, improvements in monitoring techniques and in the range of 
emissions and effluents that are sampled and analyzed lead to re- 
evaluation of previous estimates of pollutant loadings and their po- 
tential health or environment effects. Efforts to clean up contami- 
nated storage and disposal areas and to close disposal sites that do 
not meet current standards now or the focus of long-term, very 
large-scale remedial action efforts. Likewise, new and improved 
treatment and isolation systems for gaseous, liquid, and solid wastes 
contributes, each year, to continuing reductions in potentially harm- 
ful emissions and effluents from current operations. This measurable 
evidence provides a degree of confidence and assurance that the 
aggressive, long-term program of corrective actions and waste man- 
agement improvements now under way will be successful in restor- 
ing and enhancing environmental quality in the future and in reduc- 
ing the potential for any deleterious impacts on human health from 
current or past Oak Ridge operations. 46 refs., 276 figs. 


29232 (ES/ESH—1-Vol.2) Environmental surveillance of 
the US eee of Energy Oak Ridge Reservation and 

virons during 1986: Volume 2, Data presenta- 
tion. Oakes, ‘TW: Kimbrough, C.W.; te S.F.; Pritz, 
P.M.; Gist, C.S.; Goodpasture, S.T.; Weber, C ; O'Hara, 
F.M. (Martin Marietta Energy Ss ystems, Inc., “Oak San 
TN (USA)). Apr 1987. Contract ACO0S5- 840R21400. 549p. 
NTIS, PC A23/MF A0Ol; 1; GPO Dep. File Number 
DE87009094. 

Routine monitoring and sampling for radiation, radioactive 
materials, and chemical substances on and off the ORR are used to 
document compliance with appropriate standards, identify trends, 
provide information for the public, and contribute to general envi- 
ronmental knowledge. The surveillance program assists in fulfilling 
the DOE policy of protecting the public, employees, and the envi- 
ronment from harm that could be caused by its activities and reduc- 
ing negative environmental impact to the greatest degree practica- 
ble. This document provides information on the environment and 
presents calculations of doses to the public. Environmental monitor- 
ing information complements data on specific releases, trends, and 
summaries. 97 refs., 202 figs., 342 tabs. 


29233 (ES/ESH—1-Vol.3) Exvironmerta! surveillance of 
ee oe oe tae 
rounding environs during 1986: Volume 3. Oakes, T.W.; Ash- 
burn, D.L.; O’Hara, F.M. (Martin Marietta Energy Systems, 
Inc., Oak Ridge, TN (USA); Paducah Gaseous Diffusion 
Plant, KY (USA)). Apr 1987. Contract AC05-840R21400. 
259p. NTIS, PC Al2/MF A011; 1; GPO Dep. File Number 
DE87009095. 

This two-part report, Environmental Surveillance of the US 
Department of Energy Paducah Reservation and Surrounding En- 
virons During 1986, is one of a series of annual reports. It reflects 
the results of a comprehensive, year-round program to monitor the 
impact of operations at Paducah Gaseous Diffusion Plant (PGDP) 
on the area's ground and surface waters, soil, air quality, vegeta- 
tion, and wildlife and, through these multiple and varied pathways 
on the resident human population. PGDP’s overall goal for envi- 
ronmental management is full compliance with all current regula- 
tions. To achieve this goal, PGDP must anticipate and participate 
in the development of future regulations and initiate actions for 
complying with them. At this time, the current environmental strat- 
egy is to identify any deficiencies and to develop a system to re- 
solve them. 50 refs., 110 figs., 132 tabs. 





50 ENVIRONMENTAL SCIENCES, ATMOSPHERIC 
5003 Radioactive Materials Monitoring And Transport 


29234 (ES/ESH—1-Vol.4) Environmental surveillance of 
the US Department of Energy Portsmouth Gaseous Diffusion 
Plant and surrounding environs during 1986: Volume 4. 
Oakes, T.W.; Wiehle, W.E.; Valentine, B.L.; Acox, T.A.; 
Goslow, G. A; Bracknell, A. K.; Homerosky, F. Jr.; Mehta, 
B.C.; Strange, R.A.; O'Hara, "BM. Jr. (Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (USA)). Apr 1987. 
Contract AC05-760R00001; AC05-840R21400. 354p. NTIS, 
PC A16/MF A0Ol; 1; GPO Dep. File Number DE87009096. 

This report provides monitoring data for the installation and 
surrounding environs that may have been affected by operations on 
the plant site; provides detailed information about the installation; 
provides detailed information on input and assumption used in all 
calculations; integrates monitoring data and related studies in one 
document to pull together, highlight, and summarize the informa- 
tion contained in many documents; provides trend analyses, where 
possible, to indicate increases and decreases in environmental condi- 
tions; and provides general information on the plant site and quality 
assurance. Routine monitoring and sampling for radiation, radioac- 
tive materials, and chemical substances on and off the DOE reser- 
vation and PORTS are used to document compliance with appro- 
priate standards, identify trends, provide information for the public, 
and contribute to general environmental knowledge. The surveil- 
lance program assists in fulfilling the DOE policy of protecting the 
public, employees, and the environment from harm that could be 
caused by its activities and reducing negative environmental im- 
pacts to the greatest degree practicable. Environmental monitoring 
information complements data on specific releases, trends, and sum- 
maries. 68 refs., 203 figs., 112 tabs. 


29235 (iC—85/212) Predicting diffuse radiation where 
only data on sunshine duration is available. Massaquoi, 
J.G.M. (International Centre for Theoretical Physics, Tri- 
este (Italy)). Dec 1985. 19p. NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE87701754. 

In most locations there are no data on either global or dif- 
fuse radiation. Yet most of the existing correlations for predicting 
the latter require measured data on the former. This is because 
these correlations express the diffuse radiation as a function of the 
clearness index. To overcome this, one approach has been to devel- 
op correlations of diffuse radiation as a function of sunshine hours. 
This paper considers another approach: that of using predicted 
values of global radiation when measured values are not available. 
With this approach one could then use correlations of diffuse radi- 
ation as a function of clearness index. In this paper we have carried 
out a comparative assessment of the two approaches and reached 
the conclusion that the latter is more accurate. 14 references, 5 fig- 
ures, 6 tables. 


29236 (iC—85/262) Estimation of monthly average 
hourly global and diffuse irradiation. Jain, P.C. (International 
Centre for Theoretical Physics, Trieste (Italy)). Dec 1985. 
39p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87701756. 

Hourly solar irradiation data of Montreal are analyzed. 
Eleven-year (1964-75) monthly average values of the ratio hourly/ 
daily of the global as well as the diffuse irradiation on a horizontal 
plane are plotted against the solar time for each of the 12 months. 
The normal distribution curve recently suggested by the author for 
analysing the hourly global irradiation data of Trieste, is found to 
fit both the data fairly well. The mean of the normal curve is taken 
at the solar noon. The o values are obtained by matching the ex- 
perimental and the theoretical values at the solar noon. These o 
values are found to be related to S-bar/sub o/ by the equation 
o=0.209 S-bar/sub 0/ + 0.294 for the global irradiation and by 
the equation o=0.222 S-bar/sub 0/ + 0.270 for the diffuse irradia- 
tion, with excellent coefficients of correlation. The technique is 
simple, fairly accurate and appears to be universally applicable. 8 
references, 27 figures, 2 tables. 


29237 (iC—85/263) Accurate computations of monthly 
average daily extraterrestrial irradiation and the maximum 
possible sunshine duration. Jain, P:C. (International Centre 


for Theoretical Physics, Trieste (Italy)). Dec 1985. 20p. 


NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87701757. 


ERA-12/14 / 4046 


The monthly average daily values of the extraterrestrial irra- 
diation on a horizontal plane and the maximum possible sunshine 
duration are two important parameters that are frequently needed 
in various solar energy applications. These are generally calculated 
by solar scientists and engineers each time they are needed and 
often by using the approximate short-cut methods. Using the accu- 
rate analytical expressions developed by Spencer for the declination 
and the eccentricity correction factor, computations for these pa- 
rameters have been made for all the latitude values from 90 deg. N 
to 90 deg. S at intervals of 1 deg. and are presented in a convenient 
tabular form. Monthly average daily values of the maximum possi- 
ble sunshine duration as recorded on a Campbell Stoke’s sunshine 
recorder are also computed and presented. These tables would 
avoid the need for repetitive and approximate calculations and 
serve as a useful ready reference for providing accurate values to 
the solar energy scientists and engineers. 11 references, 1 table. 


29238 (IC—85/264) Comparison of the Angstrom-type 
correlations and the estimation of monthly average daily 
global irradiation. Jain, S.; Jain, P.C. (International Coawe 
for Theoretical Physics, Trieste (Italy)). Dec 1985. 20p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87701758. 

Linear regression analysis of the monthly average daily 
global irradiation and the sunshine duration data of 8 Zambian loca- 
tions has been performed using the least square technique. Gocd 
correlation (r>0.95) is obtained in all the cases showing that the 
Angstrom equation is valid for Zambian locations. The values of 
the correlation parameters thus obtained show substantial unsyste- 
matic scatter. The analysis was repeated after incorporating the ef- 
fects of (i) multiple reflections of radiation between the ground and 
the atmosphere, and (ii) not burning of the sunshine recorder chart, 
into the Angstrom equation. The surface albedo measurements at 
Lusaka were used. The scatter in the correlation parameters was in- 
vestigated by graphical representation, by regression analysis of the 
data of the individual stations as well as the combined data of the 8 
stations. The results show that the incorporation of none of the two 
effects reduces the scatter significantly. A single linear equation ob- 
tained from the regression analysis of the combined data of the 8 
stations is found to be appropriate for estimating the global irradia- 
tion over Zambian locations with reasonable accuracy from the 
sunshine duration data. 14 references, 2 figures, 5 tables. 


29239 (IC—85/265) Improved correlation of monthly 
mean daily and hourly diffuse radiation with the correspond- 
ing global radiation for Indian stations. Garg, H.P.; Garg, 
S.N. (International Centre for Theoretical Physics, "Trieste 
(Italy)). Dec 1985. 29p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87701759. 

Several existing correlations between radiation monthly 
mean ratios of global to extraterrestrial and diffuse to global were 
tried for four Indian stations and found inadequate. New correla- 
tions were established for these stations and it was shown that these 
correlations are highly climate dependent. Classical equation of Liu 
and Jordon was tried to find hourly diffuse and global radiation 
from daily sums of diffuse and global radiation respectively. It was 
suitably modified to suit the Indian data. Equations developed by 
Collares-Pereira and Rabl have shown excellent agreement with the 
observed values. 11 references, 10 figures, 5 tables. 


29240 (iC—85/312) Statistical analysis of solar radiation 
on variously oriented sloping surfaces. Garg, H.P.; Garg, 
S.N. (international Centre for Theoretical Physics, Trieste 
(Italy)). Dec 1985. 32p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87701761. 

For four years, daily global radiation on a south facing sur- 
face and on four vertical walls namely south wall, north wall, east 
wall and west wall, has been computed and statistically analysed 
for each of the 4 stations: New Delhi, Calcutta, Poona and Madras. 
Daily direct radiation at normal incidence at New Delhi has also 
been studied. It has been found that maximum global radiation is 30 
MJ/m?/day for a south facing tilted surface, 21 MJ/m?/day for a 
south wall, 18 MJ/m?/day for an east west wall and 12 MJ/m?/day 
for a north wall. Maximum direct radiation at normal incidence at 
New Delhi is also 30 MJ/m?/day. For a south facing tilted surface, 
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nearly 80% of the days have energy between 21-27 MJ/m?/day. 
Atmospheric transmittance for direct radiation is seen to vary from 
20% in July to 52% in November. 8 references, 12 figures, 3 tables. 


29241 (iC—86/48) Estimating solar radiation in Ghana, 
Anane-Fenin, K. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Apr 1986. 2lp. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701764. 

The estimates of global radiation on a horizontal surface for 
9 towns in Ghana, West Africa, are deduced from their sunshine 
data using two methods developed by Angstrom and Sabbagh. An 
appropriate regional parameter is determined with the first method 
and used to predict solar irradiation in all the 9 stations with an ac- 
curacy better than 15%. Estimation of diffuse solar irradiation by 
Page, Lin and Jordan and three other authors’ correlation are per- 
formed and the results examined. 13 references, 9 figures, 8 tables. 


29242 (IC—86/110) Wind characteristics and available 
wind energy in Egypt. Rizk, M. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jun 1986. 40p. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87701783. 

Three sites in Egypt, differing in natural conditions but 
having almost the same wind characteristics are chosen for this 
study. Annual mean wind speed at a height of 20m above ground 
level ranges between 4.6 and 5.5 m/s. Daily wind-speed distribution 
for every month of the year is presented. Monthly average wind 
speeds throughout the year are also presented. The analysis shows 
that the yearly average of the available wind power ranges between 
73 and 112 W/m. In view of wind energy exploration for agricul- 
tural purposes, estimates are reported of the seasonal and annual 
duration of wind speed and of duration of the available wind 
power. The possibility of utilizing wind energy at the different sites 
using small scale wind energy conversion systems is discussed. 8 
references, 14 figures, 3 tables. 


29243 (JAERI-M—86-097) Results of atmospheric diffu- 
sion experiments, vol. 2. TOKAI82, TOKAI83. Kakuta, M.; 
Hayashi, T. (Japan Atomic Energy Research Inst., Tokyo). 


Jul 1986. 332p. (In Japanese). NTIS (US Sales Only), PC 
A15/MF A01. File Number DE87701867. 

An extensive study on Emergency monitoring and prediction 
code system has been carried in JAERI since 1980. Six series of 
field experiments on atmospheric diffusion were conducted to de- 
velop and verify the prediction models for environmental concen- 
tration distribution following accidental release of radioactivity. Re- 
sults of field experiments (Sea shore site, flat terrain. Elevated point 
source) conducted in 1 - 9th August 1982 (TOKAI82) and in 3 - 
9th August 1983 (TOKAI83) are contained in this volume. 


29244 (LA-UR—87-1103) An overview of airborne radio- 
active emissions at Los Alamos National Laboratory. Gue- 
vara, F.A.; Dvorak, R.F. (Los Alamos National Lab., NM 
(USA)). 1987. Contract W-7405-ENG-36. 28p. (CONF- 
870620—2). NTIS, PC A03/MF A011; 1; GPO Dep. File 
Number DE87007505. 

From American Society of Heating, Refrigerating and Air- 
Conditioning Engineers meeting; Nashville, TN, USA (28 Jun 
1987). 

Strict control is essential over any emissions of radioactivity 
in the ventilation exhaust from facilities where radioactive materials 
may become airborne. At Los Alamos National Laboratory there 
are 87 stacks exhausting ventilation air to the environment from op- 
erations with a potential for radioactive emissions. These stacks 
cover the diverse operations at all Laboratory facilities where ra- 
dioactive materials are handled and require continuous sampling/ 
monitoring to detect levels of contamination. An overview is pre- 
sented of the operations, associated ventilation exhaust cleanup sys- 
tems, and analysis of the emissions. In keeping with the as-low-as- 
reasonably-achievable concept, emissions of radionuclides are re- 
duced whenever practicable. A specific example describing the re- 
duction of emissions from the linear accelerator beam stop area at 
the Los Alamos Meson Physics Facility during 1985 by a factor of 
8 over previous emissions is presented. 
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29245 (PINSTECH/HPD—119) Air particulates moni- 
toring at Rohri. Perveen, N.; Farug, M.U.; Mubarak, M.A.; 
Aziz, A.; Orfi, S.D. (Pakistan Inst. of Nuclear Science and 
Technology, Rawalpindi. Health Physics Div.). Dec 1985. 
15p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87702073. 

Concentrations of different radionuclides present in the air- 
particulates at Rohri have been studied from 1975 to 1977. Radion- 
uclides detected and measured were 7Be, Ru, “*Ce, °7Cs, Zr, 
S5Nb, 1'Ce, ™Ru, La and “Sr, etc. The concentrations of 
these radionuclides were much below their Derived Air Concentra- 
tions (DAC) as recommended by International Commission on Ra- 
diological Protection (ICRP). (authors). 5 references. 


29246 (PNL—6100-Pt.5) Pacific Northwest Laboratory: 
Annual report for 1986 to the Assistant Secretary for Envi- 
ronment, Safety and Health: Part 5, Nuclear and operational 
safety. Faust, L.G.; Kennedy, W.E.; Steelman, B.L.; Selby, 
J.M. (Pacific Northwest Lab., Richland, WA (USA)). Feb 
1987. Contract AC06-76RL01830. 47p. NTIS, PC A03/MF 
AO01; 1; GPO Dep. File Number DE87009463. 

Part 5 of the 1986 Annual Report to the Department of 
Energy's Assistant Secretary for Environment, Safety and Health 
presents Pacific Northwest Laboratory’s progress on work per- 
formed for the Office of Nuclear Safety, the Office of Operational 
Safety, and for the Office of Environmental Analysis. For each 
project, as identified by the Field Task Proposal/Agreement, arti- 
cles describe progress made during fiscal year 1986. Authors of 
these articles represent a broad spectrum of capabilities derived 
from three of the seven research departments of the Laboratory, re- 
flecting the interdisciplinary nature of the work. 


29247 (PTB-Ra—18) Radionuclide concentrations in 
ground-level air from 1984 to mid 1986 in North Germany 
and North Norway; influence of the Chernobyl accident. 
Kolb, W.  (Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany, F.R.). Radioaktivitaet). Sep 1986. 
64p. NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87751750. 

The activity concentration of various fission products and 
some other radionuclides (e.g. Be-7, Na-22, K-40 and Pb-210) con- 
tained in surface air were determined by gamma-ray spectroscopy. 
The mean monthly activity concentrations of up to 30 radionuclides 
measured from 1984 to mid 1986 in Brunswick, Berlin and Skibotn 
(North Norway) are tabulated. Early in 1984 the ground level air at 
all three stations still contained some fission and activation products 
resulting from the latest nuclear test carried out at a high altitude 
by the People’s Republic of China. By the end of 1984 only Cs-137 
was still detectable with activity concentrations of less than 1 »Bq/ 
m/sup 3/. The occasional appearance of some activation products 
in 1984 and 1985 is commented on and compared with similar find- 
ings of several Scandinavian institutes. Fresh fission products from 
the Chernobyl accident arrived in late April 1986 in Brunswick, 
Berlin and Skibotn. The mean Cs-137 concentration in May estimat- 
ed for Brunswick was 28 mBq/m/sup 3/ (i.e. 15 times higher than 
the hitherto recorded maximum in June 1964). It had decreased by 
July 1986 down to 0.13 mBq/m/sup 3/. The effective dose equiva- 
lent due to inhalation of fission products is estimated for all three 
sites and compared with the Pb-210 inhalation dose. 


29248 (RIVM—248606001) Summary progress report on 
radioactivity measurements after the nuclear accident at 
Chernobyl during May 1-12, 1986. (Rijksinstituut voor 
Volksgezondheid en Milieuhygiene, Bilthoven (Nether- 
lands)). 13 May 1986. 33p. (In Dutch). NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87701913. 

This report contains measurements of the environmental 
impact in the Netherlands of the reactor accident at Chernobyl, 
April 26, 1986. The monitoring was carried out on behalf of the 
Dutch government. Transport and precipitation of the radioactivity _ 
emitted in the USSR, are considered. Measurements are presentéd 
of the radioactivity in the Dutch environment, in the food chain 
and in products. Radiation exposure of man is also discussed. 
(G.J.P.). 9 figures, 3 tables. 
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29249 (RIVM—248606002) Second summary progress 
report on radioactivity measurements after the nuclear acci- 
dent at Chernobyl. (Rijksinstituut voor Volksgezondheid en 
Milieuhygiene, Bilthoven (Netherlands)). 20 Jun 1986. 24p. 
(in Dutch). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87701914. 

This report contains continued measurements of the environ- 
mental impact in the Netherlands of the reactor accident at Cherno- 
byl, April 26 1986. The monitoring was carried out on behalf of the 
Dutch government. Transport and precipitation of the radioactivity 
emitted in the USSR are considered. Measurements are presented 
of the radioactivity in the Dutch environment, in the food chain 
and in products. Radiation exposure of man is also discussed. This 
report covers the measuring results during the period May 13 - 
June 20 1986. (G.J.P.). 14 figures. 


29250 (SAAS—349) Results of radiation monitoring in 
the German Democratic Republic after Chernobyl. (Staat- 
liches Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)). 1987. 22p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87702080. 

The summary of radiation monitoring results published in 
this issue of the SAAS Report series corresponds closely with the 
introductory paper to the compilation of individual data measured 
in the GDR in the period May to September 1986, which was sub- 
mitted to the International Atomic Energy Agency in October 
1986. The most important conclusion to be drawn from these re- 
sults is that it was at no time necessary to restrict food consumption 
or to change nutritional habits in order to avoid detrimental health 
effects. 


29251 (SAND—87-0743) Analysis of Chernobyl fallout 
measured with a RAMP detector. Mitchell, D.J. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Mar 1987. Contract 
AC04-76DP00789. 57p. NTIS, PC A04/MF A0Ol1; 1; GPO 
Dep. File Number DE87009252. 

The objective of the Remote Atmospheric Monitoring 
Project (RAMP) is to develop a system of atmospheric radionu- 
clide monitoring stations that relay gamma-ray spectra to a central 
analysis facility using a commercial satellite link. Atmospheric ra- 
dioactivity is currently monitored by a network of sites that use 
high-volume air samplers to collect particles on filter papers. The 
filters are then mailed to a laboratory for analysis using high purity 
germanium spectrometers. Adequate coverage of many remote lo- 
cations is hindered by the 3 to 4 weeks between sample collection 
and analysis. The RAMP stations will supplement existing capabili- 
ties by expending coverage of remote locations and providing on- 
site gamma spectra measurements that will be available for analysis 
within three days of sample collection. Since measurements will be 
made shortly after sample collection, the detection sensitivity for 
short lived radionuclides should also be enhanced. 


29252 Potable water as a source of airborne 7**Rn in US 
dwellings: a review and assessment. Nazaroff, W.W.; Doyle, 
S.M.; Nero, A.V.; Sextro, R.G. (Lawrence Berkeley Lab., 
Berkeley). Health Physics; No. 3, 281-295(Mar 1987). 

Using a long-term-average, single-cell model and available 
data for U.S. housing, the concentration of ?**Rn in indoor air due 
to the use of potable water is assessed. The ratio of the airborne 
222Rn concentration to the concentration in water is represented by 
a lognormal distribution with geometric mean and geometric stand- 
ard deviation of 0.65 X 10(-4) and 2.88, respectively, in fair agree- 
ment with the previously reported results of direct measurements of 
the ratio in 13 houses. By combining this result with data on 7*Rn 
concentrations in U.S. water supplies, potable water is estimated to 
contribute an average of 24, 1.3, and 0.1 Bq m-3 to the airborne 
*2Rn concentration in residences served by private wells, public 
ground water, and surface water supplies, respectively. 


5006 Regulations 


REFER ALSO TO CITATION(S) 28698, 28701, 28705, 29196, 29304, 29305, 
29306, 29307, 29308 


29253 (ANL/EES-TM—325) Air pollution levels and reg- 
ulations in Canada. Monarch, M. (Argonne National Lab., 
IL (USA)). Aug 1986. Contract W-31109-ENG-38. 30p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE87008349. 

This report is one of a series of three prepared for the Office 
of Fossil Energy of the US Department of Energy. Each report 
deals with one county in which acid deposition, commonly referred 
to as acid rain, has been a prominent issue of public discussion. The 
three countries covered in this series of reports are Canada, the 
Federal Republic of Germany, and the United Kingdom. For each 
country, air pollution control regulations are trends in air quality 
and emissions are broadly outlined, then are compared with corre- 
sponding regulations and trends in the United States. Since acid 
rain is the intended field of application, the reports generally deal 
only with sulfur dioxide, nitrogen oxides, ozone, and total suspend- 
ed particulates. 


29254 (DGLR—86-01) Applications of data from aerial 
surveys in the Federal Republic of Germany. Proceedings. 
(Deutsche Gesellschaft fuer Luft- und Raumfahrt e.V., 
Bonn (Germany, F.R.); Bundesministerium fuer Forschun; 
und Technologie, Bonn (Germany, F.R.)). 1986. 552p. (in 
German). (CONF-8601117—). NTIS (US Sales Only), PC 
A24/MF AO0O1. File Number DE87751879. 

From BMFT status seminar on the application of data from 
aerial surveying in the Federal Republic of Germany; Garmisch- 
Partenkirchen, F.R. Germany (20 Jan 1986). 

The papers review several decades of aerial surveys and a 
decade of surveys from space. Modern measuring instruments and 
efficient data acquisition techniques have extended the range of ap- 
plications of aerial surveys, e.g.: Regional planning (towns and 
country); agriculture and forestry (forest damage monitoring); geol- 
ogy; hydrology and marine transport (protection of coastal regions, 
climate, ocean, meteorological data). The structure and methods of 
the DFD, the data acquired by the NOAA/AVHRR satellite and 
the TRAFES surveying station are described. In addition, there 
were 17 poster presentations. 


29255 (EPA—450/3-81-003b) VOC [volatile organic 
compound] emissions from volatile organic liquid storage 
tanks: Background information for promulgated standards. 
(Environmental Protection Agency, Research Triangle 
Park, NC (USA). Emission Standards and Engineering 
Div.). Jan 1987. 76p. NTIS, PC A05/MF AO1. File Number 
1187900632. 

On July 23, 1984, the Environmental Protection Agency 
(EPA) proposed standards of performance for volatile organic 
liquid (VOL) storage vessels (including petroleum liquid storage 
vessels) (49 FR 29698) under authority of Section 111 of the Clean 
Air Act. Public comments were requested in the proposal in the 
Federal Register. A total of 15 comments from industry, 6 from 
trade associations, and 3 from governmental agencies were submit- 
ted during the comment period. The comments that were submit- 
ted, along with responses to these comments, are summarized in 
this document. The summary of comments and responses serves as 
the basis for the revisions made to the standards between proposal 
and promulgation. 


29256 (EPA—450/3-86-013) Opacity provisions: Back- 
amendmen: 


ground information for prom ts. (Environ- 
mental Protection Agency, Research Triangle Park, NC 
(USA). Office of Air Quality Planning and Standards). Dec 
1986. 29p. NTIS, PC A03/MF AOl. File Number 
TI87900588. 

On December 27, 1985, the US-Environmental Protection 
Agency (EPA) proposed an amendment to the opacity provisions 
in 40 CFR Part 60, which provided for the use of continuous opac- 
ity monitoring system (COMS) data results for determining compli- 
ance with the opacity standards contained in 40 CFR Part 60. The 
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proposed amendment to the opacity provisions in the Clean Air 
Act was published in the "Federal Register” (50 FR 53115) with a 
request for public comments. The 10 comment letters, along with 
responses to these comments, are summarized in this document. 
The summary of comments and responses serves as the basis for the 
revisions made to the opacity provisions amendment between pro- 
posal and promulgation. 


51 ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 29189 
5101 Basic Studies 
REFER ALSO TO CITATION(S) 29309 


29257 (INIS-mf—10843, pp 65) Application of radionu- 
clides in locating slip surfaces. Turcek, P. (Slovenska 
Vysoka Skola Technicka, Bratislava, Czechoslovakia). 1985. 
(In Slovak). NTIS (US Sales Only), PC A04/MF A0O1. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


5102 Chemicals Monitoring And Transport 


'ER ALSO TO CITATION(S) 28281, 28323, 28326, 28331, 28703, 29202, 
29215, 29325, 29347, 29381, 29385, 29407, 29412, 29448, 29460, 29465 


29258 (AD-A—177113/8/XAB) _Installation-restoration 
program. Phase 2. Confirmation/quantification. Stage 1. 
Chanute Air Force Base, Rantoul, Illinois. Volume 1. Final 

October 1984-October 1986. Dowden, J.E.; Ricketts, 
H.M.; Sheedy, K. (Weston (Roy F.), Inc., West Chester, 
PA (USA)). Oct 1986. 152p. NTIS, PC A08/MF AO1. 

See also Volume 2, AD-A177 114. 

A problem-confirmation study was performed at seven sites 
on Chanute AFB identified in the Phase I investigation as requiring 
further study (Fire Training Areas 1 and 2, Landfill Nos. 1,2,3 and 
4, and Building 932 Fuel Oil Storage Area). The field investigation 
was conducted from October 1984 to June 1985 and included the 
installation of 25 monitor wells, collection and analysis of ground- 
water samples from monitor wells, and collection and analysis of 
soil samples from the Building 932 Area. Analytes include VOA, 
TOC, TDS, Oil and Grease, EP Toxicity, Ignitibility, Xylene, 
Phenol, Chromium, 2,4-D and 2,4,5-TP. Based on the hydro-geo- 
logic complexity of the physical setting and findings of the sam- 
pling and analytical work, follow-on investigations were recom- 
mended at all seven sites. 


29259 (AD-A—177114/6/XAB) _Installation-restoration 
program. Phase 2. Confirmation/quantification. Stage 1. 
Chanute Air Force Base, Rantoul, Illinois. Volume 2. Final 
report, October 1984-October 1986. Dowden, J.E.; Ricketts, 
H.M.; Sheedy, K. (Weston (Roy F.), inc., West Chester, 
PA (USA)). Oct 1986. 152p. NTIS, PC A08/MF AO1. 

See also Volume 1, AD-A177 113; Availability: Microfiche 
copies only. 

Appendicies include: Glossary of Terminology and Abbre- 
viations; Task Order 0047; Professional Profiles of Key Personnel; 
Well Construction Summaries Boring Logs; Sampling and Quality 
Assurance Plans; Sampling & Chain of Custody Documentation, 
Round I - Environmental Sampling, Round II - Environmental 
Sampling; Environmental Resampling Round; Analytical Protocol; 
Analytical Laboratory Data, Results Sampling Round I, Results 
Sampling Round II, Results Resampling, Federal Register Part V, 
Illinois Water Pollution Control Rules. 
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29260 (BNL—39207) Acid precipitation impacts on agri- 
cultural soil management practices. Moskowitz, P.D.; Me- 
deiros, W.H.; Coveney, E.A.; Lewin, K.F.; Rosenthal, R.E. 
(Brookhaven National Lab., Upton, NY (USA); USDOE 
Office of Energy Research, Washington, DC). Feb 1986. 
Contract AC02-76CH00016. 11p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87008174. 

Acid precipitation can have positive (reduced nitrogen fertil- 
izer requirements) and negative (increased need to neutralize soil 
acidity) impacts on agricultural soil management practices. This 
paper compares the total annual deposition of nitrogen in acid pre- 
cipitation with farmer applied fertilizer use and with nitrogen 
uptake for major crops. It also estimates the amount of lime needed 
to neutralize soil acidity originating from wet H* deposition. First- 
order estimates indicate that the quantity of nitrogen annually de- 
posited in the eastern US by wet acid deposition on croplands is 
6% of the amount applied as fertilizer. Nitrogen deposited as wet 
deposition may be relatively important to unmanaged nonlegumin- 
ous crops (e.g., hay) which are grown over extensive land areas. 
Soil acidity, which can be increased by natural (e.g., nitrogen fixa- 
tion) and anthropogenic mechanisms (e.g., fertilizer application, 
acidic deposition) is often neutralized by the application of lime. 
Estimates indicate that in the eastern US, ~2% of applied lime is 
used to neutralize acidity caused by wet acid deposition. 


29261 (CONF-8505349—) Influences of forest damages 
on forestry and timbertrade. Proceedings. (Goettingen Univ. 
(Germany, F.R.). Forschungszentrum Waldoekosysteme - 
‘Waldsterben). 1985. 106p. (In German). NTIS (US Sales 
Only), PC A06. File Number DE87751848. 

From LIGNA Hannover: international trade fair for machin- 
ery and equipment for the wood and forestry industries; Hannover, 
F.R. Germany (15 May 1985). 

During the LIGNA Hannover 1985 different scientists re- 
ported on influences of forest damage on forestry and timbertrade. 
They informed on the forest damage research (H. Kenneweg), cur- 
rent hypotheses concerning the origin of the forest decline phe- 
nomenon in West Germany (E. Matzner), possible measures to 
counter forest decline related to forestry practices (H.A. Gussone) 
and monitoring forest damage (H. Kenneweg). Furthermore the 
question was verified as to how air pollution changes the timber 
quality of our forests (W. Knigge). Finally an account was givnn of 
the economic effects of forest dieback off on forest enterprises (B. 
Moehring). 


29262 (CONF-8505349—, pp 8-24) Current hypotheses 
concerning the origin of forest decline in West Germany. 
Matzner, E.; Ulrich, B. 1985. (In German). NTIS (US Sales 
Only), PC A06. File Number DE87751848. 

From LIGNA Hannover: international trade fair for machin- 
ery and equipment for the wood and forestry industries; Hannover, 
F.R. Germany (15 May 1985). 

Berichte des Forschungszentrums Waldoekosysteme/Wald- 


Many hypotheses of the origin of forest decline are discussed 
at present. Those that see the major cause in the effects of air pollu- 
tion are dominating and best quantified. Air pollution may cause 
damage by direct attack on the leaves or indirect through soil 
changes. Root damage proves to be an important tool to evaluate 
the importance of both pathways. Recent findings indicate that root 
damage is caused by soil acidification induced by acid deposition. 
Soil acidification and root damage puts a predisposing stress to the 
tree that weakens the organism in respect to the action of inciting 
stresses like climate or gaseous air pollutions. 


29263 (DOE/OR/21400—T303) Chemical characteristics 
of northeastern soils. Turner, R.S.; Schmoyer, D.D.; Wolf, 
D.A.; Goyert, J.C.; Brandt, C.C.; Van Hoesen, K.D. (Oak 
Ridge National Lab., ™ (USA); Martin Marietta Energy 
Systems, Inc., Oak Ridge, TN (USA); Science Applications 
International Corp., Oak Ridge, TN (USA)). 1987. Contract 
AC05-840R21400. 9p. NTIS, PC A02/MF AO0l; 1; GPO 
Dep. File Number DE87009022. 

A data base containing soil, vegetation, geologic, land-use, 
deposition, and hydrologic attributes is being developed from 
which single- and multifactor empirical and dynamic models can be 
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used to predict and classify watershed effects on surface water 
chemistry under continuing acidic deposition. The Direct/Delayed 
Response Project (DDRP) is designed to investigate and distinguish 
the time scales over which surface water systems are expected to 
reach an acidic steady state. This report addresses the soil chemis- 
try component of the DDRP data base, its contents, data quality 
assessment, characterization and evaluation of the sampling classes 
selected, aggregation of the data for use in analyses, and relation- 
ship of the data to other existing soils data. (ACR) 


29264 (Juel-Spez—369, pp 397-398) Studies on the chem- 
istry, exchangeable ion cover, and ion equilibria of forest soils 
in polluted areas and on the effects of fertilisation. Evers, 
F.H. Aug 1986. (In German). NTIS (US Sales Only), PC 
A21/MF AO0Ol. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29265 (Juel-Spez—369, pp 399-400) Diagnostic fertilisa- 
tion experiments in pollution-damaged needle trees in South 
West Germany. Zoettl, H.W.; Huettl, R.F. Aug 1986. (in 
German). NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29266 (Juel-Spez—369, pp 401) Short- and long-time ef- 
fects of pollutants from atmosphere on soil and ground water 
(among other discharge components) of selected forest areas. 
Einsele, G. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29267 (Juel-Spez—369, pp 402-403) Sulphur reserves and 
sulphur bonding patterns in forest soils in South West Germa- 
ny as a function of atmogenic sulphur deposition. Rehfuess, 
K.E. Aug 1986. (In German). NTIS (US Sales Only), PC 
A21/MF A0Ol. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29268 (Juel-Spez—369, pp 404) Development of fir seed- 
lings in pots as a function of the cation exchange characteris- 
tics of the soils. Rehfuess, K.E. Aug 1986. (In German). 
NTIS (US Sales Only), PC A21/MF A0Ol. File Number 
DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29269 (Juel-Spez—369, pp 405) Mobilisation, complexing 
and translocation of aluminium and heavy metal ions in forest 
soils under influence of atmogenic acidification. Kreutzer, K. 
Aug 1986. (in German). NTIS (US Sales Only), PC A21/ 
MF AO1. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29270 (Juel-Spez—369, pp 407) Water, nutrient and pol- 
lutant dynamics of highly polluted mountain sites on granite, 
phyllite, slate and basalt in North Eastern Bavaria. Zech, W.; 
Horn, R. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29271 (Juel-Spez—369, pp 408-409) Types, concentration 
and function of buffer systems in soils. Schwertmann, U. 


Aug 1986. (In German). NTIS (US Sales Only), PC A21/ 
MF AO1. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29272 (Juel-Spez—369, pp 410-411) Effects of acid pre- 
cipitations on the composition of the pore solutions in the 
water-unsaturated region and on heavy metal mobility. Matth- 
ess, G. Aug 1986. (In German). NTIS (US Sales Only), PC 
A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29273 (Juel-Spez—369, pp 412) Water, nutrient and pol- 
lutant dynamics of characteristic soil types in Schleswig-Hol- 
stein. Blume, H.P.; Lamp, J. Aug 1986. (In German). NTIS 
(US Sales Only), PC A21/MF AOl. File Number 
DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29274 (Juel-Spez—369, pp 413) Ecotoxicological studies 
on atmospheric acid and heavy metals in the hy- 
drosphere of forest Krieter, M. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF AO1. File 
Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29275 (Juel-Spez—369, pp 414) Soil acidification in im- 
portant forest sites in North-Rhine Westphalia. Gehrmann, J. 
Aug 1986. (In German). NTIS (US Sales Only), PC A21/ 
MF AO1. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29276 (Juel-Spez—369, pp 415-416) Variability of the 
pH value in forest soils in North-Rhine Westphalia. Butzke; 
Heide, H. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29277 (Juel-Spez—369, pp 417-418) Contribution of nat- 
ural plant communities to the acidification of forest soils. 
Latzko, E. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29278 (Juel-Spez—369, pp 419) Ultrafiltration of soil ly- 
simeter solutions. Spiteller, M. Aug 1986. (In German). 
NTIS (US Sales Only), PC A21/MF AOl. File Number 
DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29279 (Juel-Spez—369, pp 420-421) Heavy metal accu- 
mulation, aluminium release and delayed mulch cover degra- 
dation in the soil area exposed to stem flow from older beech 
trees, and effects on the vegetation cover. Glavac, V. Aug 
1986. (In German). NTIS (US Sales Only), PC A21/MF 
A01. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29280 (Juel-Spez—369, pp 422)-Water economy of a 
limestone beechwood forest ecosystem in a shallow soil site. 
Benecke, P. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl1. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 
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29281 (Juel-Spez—369, pp 423) Heterotrophic nitrifica- 
tion in acid soils. Beese, F. Aug 1986. (In German). NTIS 
(US Sales Only), A21/MF A0Ol. File Number 
DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29282 (Juel-Spez—369, pp 424-425) Deposition, accumu- 
lation and washout of toxic airborne pollutants. Ulrich, B. 
Aug 1986. (In German). NTIS (US Sales Only), PC A21/ 
MF AO01. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29283 (Juel-Spez—369, pp 430-431) Dynamics and chem- 
ical composition of the fine roots of forest trees. Roehrig, E. 
Aug 1986. (In German). NTIS (US Sales Only), PC A21/ 
MF AO1. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29284 (Juel-Spez—369, pp 454-458) Changes in the nu- 
trient situation of forest soil as a result of anthropogenic pol- 
lution. Rehfuess, K.E. Aug 1986. (In German). NTIS (US 
Sales Only), PC A21/MF A01. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The report summarizes the results of papers and discussions 
dealing with changing nutrient contents in soils of forest ecosystems 
caused by anthropogenic air pollutants. Especially the methods to 
control such a changing were discussed, with the conclusion that 
the results won in different places and in different soils are difficult 
to compare. 


29285 (Juel-Spez—369, pp 459-463) Soil acidification 
and aluminium release. Ulrich, B. Aug 1986. (In German). 
NTIS (US Sales Only), PC A21/MF AOl. File Number 
DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The report summarizes papers on soil acidification and Al 
release. The following findings were made: High acidification of 
forest soil is a widespread phenomenon. Acid precipitations are a 
major contributing factor. Acid precipitations deplete the soil of 
mobilizable alkaline nutrients, especially Mg and Ca. After the loss 
of alkaline substances, aluminium compounds have a key role as 
acid buffers. In humous top soil with higher concentrations of dis- 
solved organic substances, aluminium is present in the form of or- 
ganic complexes of different stability. Mineral soil horizons may 
contain significant concentrations of monomeric Al ions. Mn, Co, 
Cd, Ni, Zn, and Cr form weak organic complexes and are easily 
displaced in acid soil, while Pb and Cu are strongly bound to or- 
ganic substances and are hardly mobile even in acid soil. The solu- 
bility of organic substance may be enhanced by adding lime. Acid 
precipitations have been proved to contribute to the acidification of 
surface water. Acidification of flowing water is determined by the 
buffering characteristics of the seepage water bearing strata. 


(KFK-PEF—9) Animal-coenoses in the 

‘aoe forest’ (Protozoa, Metazoa - invertebrates). Indicators 
of alterations in forest-ecosystems. Funke, W. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt EB hes Forschungszentrum fuer Massnahmen 
zur Lame), Nov 1986. 154p. (In German). NTIS (US Sales 
Only), PC A08/MF A01. File Number DE87751886. 

Investigations are carried out in spruce stands of southern 
West-Germany. Soil animals are very suitable objects fr indication 
of grave alterations in ecosystem. a) Mykorrhiza-feeders may serve 
for an early recognition of forest diseases. b) By fluctuations of 
population density and litter decomposition influences of climatic 
conditions in functioning of total ecosystem become evident. c) 
Liming, fertilizing and additional precipitations induce strong alter- 
ations of total biocoenosis. d) Soil animals are reacting upon biocids 
extremely sensitive. e) Soil animals and canopy dwelling arthropods 
are accumulating heavy metals in a species- and group-specific 
manner. With 19 tabs., 53 figs., 110 refs. 
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29287 (PB—87-152328/XAB) Handbook on treatment of 
hazardous waste leachate. Final report, June 1985-January 
1987. McArdle, J.L.; Arozarena, M.M.; Gallagher, W.E. 
(Battelle Columbus Labs., OH (USA)). Feb 1987. 135p. 
NTIS, PC A07/MF AO1 

Various treatment processes were evaluated for their appli- 
cability and effectiveness in treating leachate from hazardous waste 
land-disposal facilities. These technologies include activated sludge 
treatment, air stripping, carbon adsorption, flow equalization, 
granular media filtration, ion exchange, neutralization, oxidation/re- 
duction, powdered activated carbon treatment, precipitation/floccu- 
lation, reverse osmosis, rotating biological contactor, sedimentation, 
sequencing batch reactor, steam stripping, trickling filter, ultrafiltra- 
tion, and wet-air oxidation. Information is also given on the forma- 
tion and composition of leachate, treatability of leachate constitu- 
ents, and treatment process train selection. 


29288 (TVA/ONRED/AWR-—%7/15, pp 4-6) Estimat- 
ing the exposure of forest trees to air pollution. Bradow, 
R.L. (US Environmental Protection Agency, Research Tri- 
angle Park, NC). Dec 1986. NTIS, PC A05/MF AO1. File 
Number DE87900625. (CONF-8610263—Absts.). 

From 3. annual acid rain conference for the Southern Appa- 
lachians; Gatlinburg, TN, USA (27 Oct 1986). 

Objectives of the Atmospheric Exposure Cooperative pro- 
gram were to determine extreme but reasonable exposures of forests 
for use in designing controlled exposure experiments which phys- 
ically simulate exposure pollutant concentrations on a time variant 
basis; to determine the spatial and temporal variations in exposure 
on the basis appropriate for comparison with forest damage esti- 
mates; and to support biological effect studies with direct measure- 
ments at intensive research sites. These measurements include 
standard climatological parameters such as temperature, humidity, 
and rainfall, as well as concentrations of gaseous and particulate air 
pollutants and of pollutants in rainfall. Generally these measure- 
ments are intended to define background concentrations of pollut- 
ants to which the surrounding forest area is exposed and which 
serve as a basis or control level in pollutant dosing experiments. 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 28598, 28705, 28895, 29110, 29230, 29231, 
29232, 29233, 29234, 29246, 29249, 29250, 29301 


29289 (DP-MS—86-204) Determination of the distribu- 
tion of uranium and the transuranic elements in the environ- 
ment by thermal ionization mass spectrometry. Chastagner, 
P. (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Plant). 1987. Contract AC09-76SR00001. 
6p. (CONF-870601—12). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87006379. 

From Annual meeting of the American Nuclear Society; 
Dallas, TX, USA (7 Jun 1987). 

Recent applications of these techniques at the Savannah 
River Laboratory and other laboratories include: measurements that 
show that about 3t of 7*7Np was produced in atmospheric tests of 
nuclear weapons; certification measurements of the Pu content of a 
marine sediment standard for the International Atomic Energy 
Agency, identification at Los Alamos National Laboratory of the 
source of a human Pu exposure; and a study of the Pu isotopic dis- 
tribution in the North Atlantic Ocean. The last study showed that 
Pu in deep ocean sediments contained a mixture of Pu from surface 
based testing at the Nevada Test Site and from the earlier atmos- 
pheric weapon tests. 


29290 (NIRS-RSD—73, pp 5-7) Strontium-90 and 
cesium-137 in total diet (from Oct. 1984 to Jul. 1985). Envi- 
ronmental and dietary materials. Jun 1985. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE877801 16. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in total diet were determined using radio- 
chemical analysis. A full one day ordinary diet including three 
meals, water, tea and other in-between snacks for five persons was 
collected as a sample of total diet from 27 sampling locations. The 
sample in a large stainless steel pan was carbonized carefully by 





51 ENVIRONMENTAL SCIENCES, TERRESTRIAL 
5103 Radioactive Materials Monitoring And Transport 


direct application of gas flame, and was transferred to a porcelain 
dish and then ashed at 500 deg C in an electric muffle furnace. The 
maximum values of Sr-90 and Cs-137 in total diet were 4.5 +- 0.43 
pCi/pcenter dotd from Niigata in June 1985 and 4.9 +- 0.40 pCi/ 
peenter dotd from Fukushima in January 1985, respectively. (Na- 
mekawa, K.). 


29291 (NIRS-RSD—73, pp 8-9) Strontium-90 and 
cesium-137 in rice (producing districts) (from Sep. 1984 to 
Jan. 1985). Environmental and dietary materials. Jun 1985. 
NTIS (US Sales Only), PC A03/MF A0O1. File Number 
DE87780116. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in rice were determined using radiochemi- 
cal analysis. Polished rice was collected in four producing districts 
at the harvest. The sample was carbonized and ashed in a porcelain 
dish. The maximum values of Sr-90 and Cs-137 were 0.3 +- 0.23 
pCi/kg and 0.9 +- 0.26 pCi/kg, respectively, in rice collected from 
Fukushima in December 1984. (Namekawa, K.). 


29292 (NIRS-RSD—73, pp 12-13) Strontium-90 and 
cesium-137 in milk (producing districts for WHO program) 
(from Dec. 1984 to Jun. 1985). Environmental and dietary 
materials. Jun 1985. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87780116. 

In Radioactivity survey data in Japan 

Sr-90 and Cs-137 in milk from soadating districts for WHO 
program were determined using radiochemical analysis. Raw milk 
was collected from ten sampling locations. Milk in a stainless steel 
pan or a porcelain dish was evaporated to dryness followed by car- 
bonization and ashing. The maximum value of Sr-90 was 5.5 +- 
0.34 pCi/1 in milk from Tokyo in February 1985; and that of Cs-137 
was 24 +- 0.6 pCi/l in milk from Tokyo in May 1985. (Namekawa, 
K.). 


29293 (NIRS-RSD—73, pp 14-15) Strontium-90 and 
cesium-137 in milk (producing districts for domestic eno 
(from Sep. 1984 to Jun. 1985). Environmental and dietary ma 
terials. Jun 1985. NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE877801 16. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in milk from producing districts for domes- 
tic program were determined using radiochemical analysis. Raw 
milk was collected from six sampling locations. Milk in a stainless 
steel pan or a porcelain dish was evaporated to dryness followed by 
carbonization and ashing. The maximum values of Sr-90 and Cs-137 
were 6.0 +- 0.38 pCi/l and 6.0 +- 0.34 pCi/l, respectively, in milk 
collected from Aomori in September 1984. (Namekawa, K.). 


29204 + (NIRS-RSD—73, pp 16-17) Strontium-90 and - 


cesium-137 in milk (consuming districts) (from Aug. 1984 to 
May 1985). Environmental and dietary materials. Jun 1985. 
NTIS (US Sales Only), PC A03/MF AOI. File Number 
DE877801 16. 

In perp survey data in Japan 

Sr-90 and Cs-137 in milk from consuming districts were de- 
termined using radiochemical analysis. Commercial milk was pur- 
chased from 26 sampling locations. Milk in a stainless steel pan or a 
porcelain dish was evaporated to dryness followed by carbonization 
and ashing. The maximum value of Sr-90 was 2.9 +- 0.28 pCi/1 in 
milk purchased from Hokkaido in February 1985; that of Cs-137 
was 3.7 +- 0.27 pCi/l in milk purchased from Fukui in February 
1985. (Namekawa, K.). 


29295 (NIRS-RSD—73, pp 18) Strontium-90 and 
_ cesium-137 in milk (powdered milk). Environmental and die- 
tary materials. Jun 1985. NTIS (US Sales Only), PC -A03/ 
MF AO1. File Number DE87780116. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in powdered milk were determined using 
radiochemical analysis. Four brands of commercial milk were pur- 
chased as samples in consuming districts in June and July 1985. 
Milk in a stainless steel pan or a porcelain dish was evaporated to 
dryness followed by carbonization and ashing. The maximum 
values of Sr-90 and Cs-137 were 31 +- 1.2 pCi/kg and 62 +- 1.5 
pCi/kg, respectively, in skim milk manufactured by Meiji. (Na- 
mekawa, K.). 
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29296 (NIRS-RSD—73, pp 19-20) Strontium-90 and 
cesium-137 in vegetables (producing districts) (from Oct. 2 
to Mar. 1985). Environmental and dietary materials. J 
1985. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87780116. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in vegetables from producing districts were 
determined using radiochemical analysis. Japanese radish, spinach, 
and cabbage were selected as representatives for leaf vegetables and 
for non-starch roots, and were collected during the harvesting 
season from ten sampling locations. After removing soil, the edible 
part of vegetable sample was dried and carbonized in a stainless 
steel pan or a porcelain dish. The maximum value of Sr-90 was 29 
+- 0.9 pCi/kg in spinach from Kochi in January 1985; and that of 
Cs-137 was 4.4 +- 0.26 pCi/kg in cabbage from Aomori in October 
1984. (Namekawa, K.). 


29297 (NIRS-RSD—73, pp 21-22) Strontium-90 and 
cesium-137 in vegetables (consuming districts) (from Nov. 
1984 to Feb. 1985). Environmental and dietary materials. Jun 
1985. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87780116. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in vegetables from consuming districts 
were determined using radiochemical analysis. Japanese radish and 
spinach were selected as representatives for leaf vegetables and for 
non-starch roots, and were collected from five sampling locations. 
The edible part of vegetable sample was dried and carbonized in a 
stainless steel pan or a porcelain dish. The maximum value of Sr-90 
was 3.4 +- 0.30 pCi/kg in Japanese radish collected from Tokyo in 
December 1984; and that of Cs-137 was 3.3 +- 0.32 pCi/kg in spin- 
ach collected from Nagasaki in January 1985. (Namekawa, K.). 


29298 (NIRS-RSD—73, pp 23-24) Strontium-90 and 
cesium-137 in tea (Japanese tea) (from Jun. 1985). Environ- 
mental and dietary materials. Jun 1985. NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87780116. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in Japanese tea were determined using ra- 
diochemical analysis. Five hundred grams of manufactured green 
tea was collected from six sampling locations in June 1985, carbon- 
ized and ashed in a stainless steel pan or a porcelain dish. The maxi- 
mum value of Sr-90 was 53 +- 3.0 pCi/kg in tea collected from 
Shuzenji-machi, Shizuoka; and that of Cs-137 was 36 +- 2.3 pCi/kg 
in tea collected from Kaya-machi, Kyoto. (Namekawa, K.). 


5105 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 28353, 28515, 28759 


29299 (NP—7900647) US _ Environmental Protection 
Agency Cold Climate Research Program: Status report. (En- 
vironmental Protection Agency, Anchorage, AK (USA). 
Alaska Operations Office). Apr 1987. 2p. Environmental 
Protection Agency, Alaska Operations Office, 701 C St., 
Box 19, Anchorage, AK 99513. File Number T187900647. 

This research covers the spectrum of environmental prob- 
lems, including treatment control technology, human health, air 
pollution effects, water pollution effects, and solid waste disposal. 
Research priorities have been established through a series of meet- 
ings and workshops in Alaska with state and federal officials, and 
with the scientific community. Current projects of EPA’s Cold Cli- 
mate Research Program includes tundra development review and 
characterization and value ranking of waterbird habitat in an Alas- 
kan Arctic wetland. 


29300 (NUREG—1300) Environmental Standard Review 
Plan for the review of a license application for a low-level ra- 
dioactive waste disposal facility: Environmental report. (Nu- 
clear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Material Safety and Safeguards). Apr 
1987. 252p. NTIS, PC Al2/MF A0O1 - GPO. File Number 
TI87900649. 
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The Environmental Standard Review Plan (ESRP) 
(NUREG-1300) provides guidance to staff reviewers in the Office 
of Nuclear Material Safety and Safeguards who perform environ- 
mental reviews of environmental reports prepared by applicants in 
support of license applications to construct and operate new low- 
level radioactive waste disposal facilities. The individual ESRPs 
that constitute this document identify the information considered 
necessary to conduct the review, the purpose and scope of the 
review, the analysis procedure and evaluation, the formal input to 
the environmental statement, and the references considered appro- 
priate for each review. The ESRP is intended to ensure quality and 
uniformity of approach in individual reviews as well as compliance 
with the National Environmental Policy Act of 1969. In addition, 
the ESRP will make information about the environmental compo- 
nent of the licensing process more readily available and thereby 
will serve to improve the understanding of this process among the 
public, States and regional compacts, and the regulated community. 


29301 (ORNL/TM—8600) Procedures manual for the 
ORNL Radiological Survey Activities (RASA) Program. 
Myrick, T.E.; Berven, B.A.; Cottrell, W.D.; Goldsmith, 
W.A.; Haywood, F.F. (Oak Ridge National Lab., TN 
(USA)). Apr 1987. Contract AC05-840R21400. 470p. NTIS, 
PC A20/MF AOI; 1; GPO Dep. File Number DE87009089. 

The portion of the radiological survey program performed 
by ORNL is the subject of this Procedures Manual. The RASA 
group of the Health and Safety Research Division (HASRD) at 
ORNL is responsible for the planning, conducting, and reporting of 
the results of radiological surveys at specified sites and associated 
vicinity properties. The results of these surveys are used by DOE 
in determining the need for and extent of remedial actions. Upon 
completion of the necessary remedial actions, the ORNL-RASA 
group or other OOS contractor may be called upon to verify the 
effectiveness of the remedial action. Information from these postre- 
medial action surveys is included as part of the data base used by 
DOE in certifying a site for unrestricted use. 


5106 Regulations 


REFER ALSO TO CITATION(S) 28705, 29344 


29302 (PB—87-152179/XAB) Guidance on implementa- 
tion of the minimum technological requirements of HSWA 
(Hazardous and Solid Waste Amendments) of 1984, respecting 
liners and leachate-collection systems. Draft report. (Envi- 


ronmental Protection Agency, Washington, DC (USA). 
Office of Solid Waste). 24 May 1984. 3lp. (EPA—530/SW- 
85/012). NTIS, PC A03/MF AO1. 

The purpose of this document, and the associated technical 
guidance documents, is to provide further interpretation of the min- 
imum technological requirements found in section 3004(0) and 3015 
of the new statute as they relate to liners and leachate-collection 
systems. 


29303 (PB—87-152187/XAB) Permit guidance manual on 
unsaturated-zone monitoring for hazardous-waste land-treat- 
ment units. Draft for public comment, Everett, L.G.; Wilson, 
L.G. (Environmental Protection Agency, Washington, DC 
(USA). Office of Solid Waste). Dec 1984. 145p. (EPA— 
530/SW-84/016). NTIS, PC A07/MF AO1. 

The manual provides guidance on unsaturated-zone monitor- 
ing at hazardous-waste land-treatment units for use by permit appli- 
cants and permit writers in developing effective monitoring systems 
to comply with the Part 264, Subpart M regulations. The manual 
covers both soil care and soil pore-liquid monitoring, and addresses 
equipment selection, installation, and operation, sample procedures, 
chain of custody considerations, and data evaluation. The installa- 
tion and sample procedures are presented in a step-by-step format 
so that the manual may be more readily used by field personnel. 


(PB—87-158986/XAB) Guidance manual: cost es- 
cutee for closure and post-closure plans (Subparts G and 
H). (Pope-Reid Associates, Inc., St. Paul, MN (USA)). Nov 
1986. 625p. NTIS, PC PC E99. 

Set includes PB—87-158994 through PB—87-159026. 
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29305 (PB—87-158994/XAB) Guidance manual: cost es- 
timates for closure and post-closure plans (Subparts G and 
H). Volume 1, Treatment and storage facilities. Final report. 
(Pope-Reid Associates, Inc., St. a MN (USA)). Nov 
1986. 126p. NTIS, PC A07/MF AOI 

See also Volume 2, PB—87-159000; Also available in set of 4 
reports PC E99, PB—87-158986. 

This volume is intended for use by hazardous-waste-facility 
owners/operators who prepare closure and post-closure cost esti- 
mates for treatment, storage, and incineration facilities and by regu- 
latory officials who review these cost estimates for 40 CFR Parts 
264 and 265 Subpart H. The volume’s purpose is to provide a 
framework for developing the closure cost estimate for treatment 
and storage units (contains, tanks), and incinerators. The volume 
contains worksheets for estimating closure costs for treatment/stor- 
age units as well as summary worksheets for totalling facility costs. 
For those cases where tank facilities must also prepare most-closure 


estimates, post-closure estimates, post-closure worksheets are also 
provided in the volume. 


29306 (PB—87-159000/XAB) Guidance manual: cost es- 
timates for closure and post-closure plans (Subparts G and 
H). Volume 2. Land disposal facilities. Final report. (Pope- 
Reid Associates, Inc., St. Paul, MN (USA)). Nov 1986. 
283p. NTIS, PC A13/MF A0l. 

See also Volume 1, PB—87-158994, and Volume 3, PB—87- 
159018; Also available in set of 4 reports PC E99, PB—87-158986. 

This volume is intended for use both by TSDF owners/op- 
erators who prepare closure and post-closure cost estimates for 
land-disposal facilities and by regulatory officials who review the 
cost estimates for 40 CFR Parts 264 and 265 Subpart H. The 
volume’s purpose is to provide a framework for developing the clo- 
sure and post-closure cost estimates for land-disposal units (waste 
piles, surface impoundments, land-treatment facilities, and landfills). 
The volume contains closure cost estimating worksheets for each 
land-disposal unit type, as well as worksheets for estimating post- 
closure costs, and summary worksheets. 


29307 (PB—87-159018/XAB) Guidance manual: cost es- 
timates for closure and post-closure plans (Subparts G and 
H). Volume 3. Unit costs. Final report. (Pope-Reid Associ- 
ates, Inc., St. Paul, MN (USA)). Nov 1986. 146p. NTIS, PC 
A07/MF. AOl. 

See also Volume 2, PB—87-159000, and Voiume 4, PB—87- 
159026; Also available in set of 4 reports PC E99, PB—87-158986. 

This volume consists of information and guidance on typical 
unit costs, unit cost ranges, and how the unit costs are applied in 
various facility situations. The volume’s purpose is to provide guid- 
ance in completing the worksheets in Volume I and II (Treatment 
and Storage Facilities and Land Disposal Facilities, respectively). 
Before using this volume, the appropriate closure and post-closure 
worksheets (from Volumes I and/or II) should be selected in this 
way, the user can determine the applicable closure and post-closure 
actions that require cost estimates. Cost estimating consists of iden- 
tifying the tasks to be performed, selecting the labor and equipment 
necessary to complete each task, and using a cost reference to 
choose a unit cost for each of the components of the tasks. In the 
cases where the user is having difficulty developing cost estimates, 
cross references to this volume are included on the worksheets in 
Volumes I and II. 


29308 (PB—87-159026/XAB) Guidance manual: cost es- 
timates for closure and post-closure plans (Subparts G and 
H). Volume 4. Documentation. Final report. (Pope-Reid As- 
sociates, Inc., St. Paul, MN (USA)). Nov 1986. 70p. NTIS, 
PC A04/MF AO1. 

See also Volume 3, PB—87-159018; Also available in set of 4 
reports PC E99, PB—87-158986. 

This volume contains the documentation for the unit costs 
shown in Volume III (Unit Costs). The volume’s purpose is to 
present information on the source(s) used for each unit cost, pro- 
vide examples of any computations performed in developing a unit 
cost, and describe any assumptions made in developing the unit 
costs. The volume is organized to correspond to Volume III. 
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REFER ALSO TO CITATION(S) 29189 
5201 Basic Studies 
REFER ALSO TO CITATION(S) 28474, 29257, 29753 


29309 (AD-A—176942/1/XAB) Wetlands and _ water 
quality. A regional review of recent research in the United 
States on the role of freshwater and saltwater wetlands as 
sources, sinks, and transformers of nitrogen, phosphorus, and 
various heavy metals. Final report. Nixon, S.W.; Lee, V. 
(Rhode Island Univ., Kingston (USA). Graduate School of 
Oceanography). Oct 1986. 229p. NTIS, PC A1ll/MF AOl1. 

The coterminous United States and Alaska were divided into 
seven geographic regions representing groups of Corps of Engi- 
neers Districts. Within each geographic region, the quality and 
quantity of literature were examined by wetland type and function 
within wetland type. The specific water-quality functions examined 
included wetlands as sources, sinks, and transformers of nutrients 
and heavy metals. A review of literature on mass-balance studies of 
nutrients and heavy metals was also provided for each region. Rec- 
ommendations are provided to address data gaps identified during 
the literature review. Study results indicated considerable diversity 
in the quantity and quality of wetlands water quality literature be- 
tween and within each geographic region of the coterminous 
United States and Alaska. In general, wetlands water quality has 
been studied most intensely in the estuarine marshes of the Gulf 
and North Atlantic coasts. Water quality in freshwater wetlands 
has not received attention commensurate with the wide distribution 
of these wetland types. Most previous wetlands water-quality re- 
search has been fragmented into site-specific or function-specific 
studies. Very few mass-balance studies have been conducted. Two 
complementary approaches to addressing wetlands water-quality re- 
search data gaps are recommended. 


29310 (CONF-870259—4) Interreservoir interactions: Ef- 
fects of a new reservoir on organic matter production and 
processing in a multiple-impoundment series. Kimmel, B.L.; 
Soballe, D.M.; Adams, S.M.; Palumbo, A.V.; Ford, C.J.; 
Bevelhimer, M.S. (Oak Ridge National Lab., TN (USA)). 
1987. Contract AC05-840R21400. 24p. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87008772. 

From 23. congress of the Society of Theoretical and Applied 
Limnology; Hamilton, New Zealand (8 Feb 1987). 

Impoundment of the R.B. Russell Reservoir (RBR) between 
two existing reservoirs [Hartwell Reservoir (HT) upstream and 
Clark Hill Reservoir (CH) downstream] on the Savannah River 
(Georgia-South Carolina, USA) provided an opportunity to investi- 
gate the limnological influence of interreservoir transfers of nutri- 
ents and organic matter down a multiple-impoundment series. The 
objective was to document within- and among-reservoir patterns in 
organic matter production and processing in the HT-RBR-CH res- 
ervoir series as organic matter dynamics were influenced by the in- 
undation and subsequent stabilization of the RBR basin. 


29311 (INIS-BR—611) Determination of the dispersion 
coefficient, in rivers through radioactive and fluorescent trac- 
ers. Almeida Rosso, T.C. de. (Rio de Janeiro Univ. (Brazil). 
Coordenacao dos Programas de Pos-graduacao de Engen- 
haria). Mar 1986. 150p. (In Portuguese). NTIS (US Sales 
Only), PC A07/MF AO1. File Number DE87701819. 

The purpose of this work was to determine experimentally 
the dispersion coefficient in natural streams through the application 
of radioactive and fluorescent tracers. The technique used to obtain 
the experimental data was the simultaneous injection of the radioac- 
tive tracer Bromine - 82 and the fluorescent ones, Amidorodamine 
G. and Uranine. A comparison among these different tracers is 
shown as well as the performance of Uranine in a stream in the 
presence of suspended sediments. The site chosen for the experi- 
ments was the Piabanha River, between Pedro do Rio and Areal, 
located at Rio de Janeiro. 
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29312 (INIS-mf—10843, pp 4) Seepages at Liptovska 
Mara dam. Bednarova, E. (Slovenska Vysoka Skola Tech- 
nicka, Bratislava, Czechoslovakia). 1985. (In Slovak). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29313 (INIS-mf—10843, pp 6) Radionuclide methods in 
water management. Blaha, L. (Ustav pro Vyzkum, Vyrobu a 
Vyuziti Radioisotopu, Prague, Czechoslovakia). 1985. (In 
Czech). NTIS (US Sales Only), PC A04/MF AO}. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29314 (INIS-mf—10843, pp 27) Monitoring solution mi- 
gration in soils using radiotracers. Lichner, L. (Ceskoslo- 
vensky Metrologicky Ustav, Bratislava). 1985. (In Slovak). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29315 (INIS-mf—10843, pp 45) Application of radio- 
tracer techniques in solving topical problems of engineering 
hydrogeology. Ravinger, R.; Hulla, J. (Slovenska Vysoka 
Skola Technicka, Bratislava, Czechoslovakia). 1985. (In 
Slovak). NTIS (US Sales Only), PC A04/MF AOl1. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29316 (INIS-mf—10843, pp 49) Monitoring of non- 
steady-state flow in water courses. Sochorec, R. (Cesky Hy- 
drometeorologicky Ustav, Ostrava, Czechoslovakia). 1985. 
(In Czech). NTIS (US Sales Only), PC A04/MF A01. File 
Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29317 (TR-EL—82-4/82-11-71) Species profiles: Life his- 
tories and environmental requirements of coastal fishes and 
invertebrates (Gulf of Mexico): Pigfish. Sutter, F.C.; Mcll- 
wain, T.D. (National Wetlands Research Center, Slidell, 
LA (USA); Gulf Coast Research Lab., Ocean Springs, MS 
(USA)). Mar 1987. 18p. NTIS, PC A02/MF AOl. File 
Number T187900646. 

Pigfish are common inhabitants of warm gulf waters. Pigfish 
spawn during late winter and spring in open gulf waters. Young 
fish first appear in nearshore or estuarine environments in April to 
June. Juvenile pigfish may school with other species of fish (e.g., 
pinfish). Adult pigfish are found in higher salinity, coastal areas; 
they are also found in offshore, open shelf waters, as well as off- 
shore reefs and platforms. Recreational fishermen frequently catch 
pigfish, especially in Florida gulf waters. Pigfish have little eco- 
nomic value; however, they are used for live bait and are consid- 
ered to be a good quality food fish. Young pigfish are planktivo- 
rous, becoming carnivorous as they grow in length (first poly- 
chaetes, then shrimps). Pigfish have been taken in water tempera- 
tures ranging from 13.7 to 36°C, and in salinities of 0 to 38 ppt; 
however, they have been found in warmer water with salinities 
greater than about 15 ppt. Pigfish are found over vegetated sandy 
substrates, muddy bottoms, or hard substrates, such as reefs, jetties, 


and offshore platforms. Pigfish are prey of spotted seatrout and 
weakfish. 
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29318 (CONF-870678—2) Simulation of groundwater 
flow and contaminant transport with FEWA [finite element 
model of water flow through aquifers] and FEMA [finite ele- 
ment model of material transport through aquifers]. Yeh, 
G.T.; Wong, K.V. (Oak Ridge National Lab., TN (USA)). 
1987. Contract AC05-840R21400. 22p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87007662. 

From International groundwater conference: groundwater 
and the environment; Kuala Lumpur, Malaysia (22 Jun 1987). 

per summarizes and highlights results from articles 

that describe the construction, verification, calibration, validation, 
and demonstration of two groundwater flow and contaminant trans- 
port models: A Finite Element Model of Water Flow through 
Aquifers (FEWA) and A Finite Element Model of Material Trans- 
port through Aquifers (FEMA). The construction is based on the 
finite element approximation of partial differential equations of 
groundwater flow for FEWA and solute transport for FEMA. The 
particular features of FEWA and FEMA are their versatility and 
flexibility for dealing with vertically integrated two-dimensional 
problems. The models were verified against both analytical solu- 
tions and widely used US Geological Survey finite difference ap- 
proximations. They were then applied, for calibration and valida- 
tion, to five field sites across the United States. Results indicated 
that the models yielded good agreements with the field data for all 
five sites. Finally, to demonstrate the versatility and flexibility of 
the models, they were used to simulate two hypothetical, but realis- 
tic, complex problems. Model predictions for these two examples 
were consistent with and comparable to the qualitative analysis of 
the hydrologic setting. 


29319 (CONF-8611152—1) Trophic status of a communi- 
ty can alter the bioavailability and toxic effects of contami- 
nants. McCarthy, J.F.; Bartell, S.M. (Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 32p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE87007663. 

From ASTM symposium on functional testing for hazard 
evaluation; Bal Harbour, FL, USA (6 Nov 1986). 

Binding of hydrophobic organic and metal contaminants to 
particulate and dissolved organic matter (POM and DOM) in 
aquatic systems affects the availability of contaminants and their 
subsequent dose to biota. Eutrophic systems that contain high levels 
of organic sorbents will have lower concentrations of freely dis- 
solved, readily available toxicant, thus reducing the exposure of the 
biota. In more oligotrophic systems with lower levels of sorbents, 
toxic exposure may be greater. These interactions suggest a rela- 
tionship between the trophic state of an ecosystem and its suscepti- 
bility to toxic effects. Studies on the binding of organic contami- 
nants to POM and DOM and its effects on toxicant accumulation 
are reviewed. The role of system productivity on adverse effects is 
explored by computer simulations, using a combined fate and ef- 
fects model to evaluate the impacts of naphthalene on the produc- 
tion dynamics and contaminant body burden in different model 
populations when the concentration of POM varied from 0 to 10 
mg C/L. Higher levels of POM decreased body burdens and mod- 
erated the reduction in productivity resulting from the exposure to 
naphthalene. Any interpretation of functional tests used to evaluate 
hazardous substances should consider the interaction between the 
trophic state of the system and the potential dose of toxicant avail- 
able to biota. 


29320 (DOE/EV/04941—3) Fatty acid ecology of plank- 
ton communities: Final report. Jeffries, H.P. (Rhode Island 
Univ., Kingston (USA). Graduate School of Oceanogra- 
phy). Apr 1987. Contract AC02-78EV04941. 8p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87008913. 

To determine the health of marine communities as they rise 
and fall in relation to natural change and man’s activities, an ap- 
proach has been developed based upon gradients of biochemical 
change in the zooplankton of shelf and estuarine waters. Across 
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three transects on megalopolis (Massachusetts Bay-Boston Harbor, 
Rhode Island Sound-Narragansett Bay and the New York Bight- 
Hudson River), fatty acid pattern revealed the following correlates 
to ecological structure of the whole: productive species associations 
were also biochemically stable; seasonal succession of species 
groups occurred in a biochemically defined phase space that 
showed seasonal limits of dynamic stability useful for predictive 
purposes; species diversity was inversely related to biochemical di- 
versity; structure at the biochemical level was linked to function at 
the ecosystem level. Further, European and North American zoo- 
plankton differed in relation to nutritional sources, European zoo- 
plankton relying more on detrital materials. Because fatty acids are 
ubiquitous monomers that assume special importance in energetic 
functioning of plankton, multivariate analysis of biochemical pattern 
in time and space affords controlled comparison of influences im- 
pinging on the health and well being of its assemblages. A world- 
wide scheme based upon these objectives and readily determined 
correlates to ecological structure is thereby practical for classifying 
plankton and monitoring its ever-changing nature. 


29321 (GKSS—86/E/49) Remote sensing of suspended 
and dissolved matter in the ocean by an airborne lidar and by 
passive satellite techniques. Schmitz-Peiffer, A. (GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-Tesper- 
hude (Germany, F.R.); Kiel Univ. (Germany, F.R.). Mathe- 
matisch-Naturwissenschaftliche Fakultaet; GKSS-Fors- 
chungszentrum Geesthacht G.m.b.H., Geesthacht-Tesper- 
hude ye F.R.). Inst. fuer Physik). 1986. 141p. (in 
German). NTIS (US Sales Only), PC A07/MF AOI. File 
Number DE87751887. 

With radiative transfer calculations the possibilities of remote 
sensing suspended and dissolved matter in the ocean by an airborne 
lidar and by passive satellite techniques are examined. Three sub- 
stance classes, namely phytoplankton, suspended matter and gelb- 
stoff, can be detected by Raman-scattering and fluorescence meas- 
urements using an airborne lidar detecting signals at three wave- 
lengths. Changes in concentration of all three substances are easier 
detected with an airborne lidar than with a passive radiometer even 
if the radiometer is measuring at sea level. The radiative transfer 
calculations are compared with radiation measurements from ship, 
plane and satellite (ADRIA’84 Remote Sensing Experiment). A 
comparison of lidar- and satellite measurements shows satisfactory 
agreement. With 59 figs., 13 tabs. 


29322 (NP—7751882) Influence of heavy metals on bac- 
terial degradation of organic matter in running waters. 
Falkner, G.; Strasser, P.; Graffius, D.; Falkner, R. (Bundes- 
ministerium fuer Land- und Forstwirtschaft, Vienna (Aus- 
tria)). 1985. 156p. (in German). NTIS (US Sales Only), PC 
A08/MF AO1. File Number DE87751882. 

This investigation looks into the question whether a rise in 
heavy-metal concentration in running waters can have an influence 
on the self-cleaning capacity of waters. In the running water and 
under laboratory conditions, the effect of the heavy metals copper, 
zinc, nickel, mercury, lead, and cadmium on bacterial metabolism 
was studied. Field measurements concerned the Danube and Sal- 
zach rivers. Laboratory tests were carried through on individual 
Pseudomonas strains and mixed populations. Out of the heavy 
metals tested, only the elements copper, zinc, and nickel showed an 
inhibition, which, however, was at times considerable for these 
three metals. Long-term pollution with a certain heavy metal led to 
resistance phenomena both with individual strains and with mixed 
populations. 


29323 (PB—87-149324/XAB) Algal growth potentials 
and heavy-metal concentrations of the primary streams to 
upper Beaver Lake. Technical completion report. Meyer, 
R.L.; Green, W.R.; Steele, K.F.; Wickliff, D. (Arkansas 
Univ., Fayetteville (USA). Water Resources Research 
Center). Jun 1986. 103p. (PUB—122). NTIS, PC A06/MF 
AOl. 

Algal-growth potential was inhibited by heavy metals in 
upper Beaver Lake, Arkansas. Upper Beaver Lake receives water 
from three tributaries. One contains a small reservoir and the com- 
bined streams receive sewage input. Collections were made ap- 
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proximately monthly at eight sites for the Algal Assay Bottle Test 
(AABT) and heavy-metal analysis. In general, AABT results indi- 
cated that the collections above the sewage input were phosphorus- 
limited while those below were nitrogen- or combined nitrogen- 
and phosphorus-limited. Growth inhibition occurred during 
summer and early fall at various sites with greater inhibition at the 
confluence of the streams. No inhibitions occurred at the site below 
the sewage input. Heavy-metal concentrations had an overall tend- 
ency to increase downstream. Values within the small reservoir 
were 50-100% higher than in the feeder stream. Highest values of 
Pb were observed below the reservoir. SO., Cl, Mg, Ca, Na and K 
had high values during low flow in August-October. Mn, Pb, and 
Fe exceeded EPA-recommended standards for drinking water. 


29324 (PB—87-149332/XAB) Evaluation of packed 
towers for removing volatile organics from surface waters. 
Technical completion report. Moore, J.W. (Arkansas Univ., 
Fayetteville (USA). Water Resources Research Center). Jun 
1986. 26p. (PUB—124). NTIS, PC A03/MF AOl. 

The study analyzes the potential of packed-tower aeration as 
a remedial treatment process for the removal of trace organics from 
water on either an acute or chronic basis. Both pilot-scale and full- 
scale installations of the packed-tower process were reviewed. In- 
cluded are basic modeling considerations for the removal of volatile 
trace organics from raw water. Included also is an assessment of 
the state of the technology as applied to air stripping of water. 


29325 (PB—87-152377/XAB) National surface water 
survey: stream survey (pilot, Middle-Atlantic Phase 1, South- 
east screening, and Middle-Atlantic episode pilot). Analytical 
methods manual. Hillman, D.C.; Pia, S.H.; Simon, S.J. 
(Lockheed Engineering and Management Services Co., Inc., 
Las Vegas, NV (USA)). Jan 1987. 234p. NTIS, PC A11/ 
MF AOl1. 

See also PB—86-232584. 

The National Surface Water Survey (NSWS) of the National 
Acid Precipitation Assessment Program (NAPAP) is a three-phase 
project to evaluate the current water chemistry of lakes and 
streams, determine the status of fisheries and other biotic resources, 
and select regionally representative surface waters for a long-term 
monitoring program. The manual provides details of the analytical 
methods and internal quality control used to process and analyze 
samples for Phase I of the National Stream Survey. Analytical pro- 
tocols are given for 24 chemical parameters commonly of interest 
in surface-water studies and considered to be applicable to acid- 
deposition investigations. The methods are generally adapted from, 
Methods for Chemical Analysis of Water and Wastes, EPA 600/4- 
79-020 and, Standard Methods for the Examination of Water and 
Wastewater, the American Public Health Association. They are es- 
sentially the same methods as those used for the Eastern Lakes 
Survey (EPA 600/4-86/009) except that an automated (flow injec- 
tion) colorimetric method for nonexchangeable monomeric alumi- 
num using pyrocatechal violet is added. A choice of methods 
(flame AAS, ICP) is given for several of the cations under the con- 
dition that the required instrumental detection limits are achieved. 


29326 (TVA/ONRED/AWR—86/14) Technical report 
series: North Alabama water quality assessment: Volume 1, 
Evaluation of existing data for reservoir water quality and 

source discharges. Watson, J.T.; Bell, T.L.; West, 
S.L. (Tennessee Valley Authority, Chattanooga (USA). 
Div. of Air and Water Resources). Dec 1985. 229p. NTIS, 
PC Al11/MF AO0O1. File Number DE87900597. 

Existing data were compiled and evaluated as the initial step 
in a comprehensive evaluation of water quality in the Muscle 
Shoals area. The primary study area consisted of Lauderdale, Law- 
rence, and Colbert Counties, and includes all of Wilson Reservoir 
and portions of Wheeler and Pickwick Reservoirs. The data cov- 
ered factors affecting water quality, the concentrations of water 


quality parameters, and the designated uses of the water resources 
of the area. 
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29327 (TVA/ONRED/AWR—86/36) Technical report 
series: North Alabama water quality assessment: Volume 2, 
Evaluation of existing data on point source discharges to sur- 
face waters. Mulkey, C.E. (Tennessee Valley Authority, 
Chattanooga (USA). Div. of Air and Water Resources). Jun 
1986. 103p. NTIS, PC A06/MF AOl. File Number 
DE87900598. 

Existing data on 80 point source discharges to surface waters 
in the tricounty area surrounding Muscle Shoals, Alabama (Coibert, 
Lauderdale, and Lawrence Counties) was compiled, summarized, 
and evaluated. Most of the data used in this evaluation was ob- 
tained from the National Pollutant Discharge Elimination System 
(NPDES) files of the Alabama Department of Environmental Man- 
agement (ADEM). Additional data was obtained from TVA files. 
The data for each discharge was compared to its respective permit 
limitations. Review of the available priority pollutant data indicated 
that concentrations of most of these pollutants are below detectable 
limits. Of the 129 priority pollutants, 43 were detected in the ef- 
fluents but only 11 were present in concentrations exceeding one or 
more water quality criteria or standards. Detailed evaluation indi- 
cated the concentrations in most cases were not substantially above 
existing ambient levels. 


29328 (TVA/ONRED/AWR—86/38) Technical report 
series: North Alabama water quality assessment: Volume 3, 
Water treatment plants and Wilson and Wheeler Dams, Mein- 
ert, D.L. (Tennessee Valley Authority, Muscle Shoals, AL 
(USA). Office of Natural Resources and Economic Devel- 
opment). Jul 1986. 98p. NTIS MF AOl. File Number 
DE87900599. 

TVA is conducting an ongoing evaluation of the environ- 
mental effects of pollutants in water, sediment, and biota in North 
Alabama. This report presents data on surface water quality in the 
Shoals area of North Alabama. Samples were collected at five 
water treatment plants and at two dams on the mainstream of the 
Tennessee River. The objectives were to: (1) present the results of 
the monitoring of baseflow conditions; (2) compare the data to his- 
torical data for the Tennessee River; and (3) compare the data to 
appropriate criteria and standards. 


29329 (TVA/ONRED/AWR—86/42) Technical report 
series; North Alabama water quality assessment: Volume 9, 
Fiscal year 1985 summary report. Mulkey, C.E. (Tennessee 
Valley Authority, Chattanooga (USA). Office of Natural 
Resources and Economic Development; Tennessee Valley 
Authority, Chattanooga (USA). Div. of Air and Water Re- 
sources). Jul 1986. 3lp. NTIS, PC A03/MF AOl1. File 
Number DE87900605. 

The North Alabama Water Quality Assessment (NAWQA) 
was initiated in order to more clearly define the current state of 
water quality in the Muscle Shoals area. This report summarizes 
impacts on surface water quality, surface water quality data, sedi- 
ment data, aquatic biological data, water quality modeling, and 
groundwater. 


29330 (TVA/ONRED/AWR—86/43) Technical report 
series: North Alabama water quality assessment: Volume 4, 
Bacteriological quality. Meinert, D.L. (Tennessee Valley 
Authority, Muscle Shoals, AL (USA). Div. of Services and 
Field Operations). Jul 1986. 34p. NTIS, PC A03/MF AO1. 
File Number DE87900600. 

This report evaluates bacteriological water quality in. the 
Shoals area of North Alabama by collection of samples at water 
contact recreation areas on Pickwick and Wilson Reservoirs. Sam- 
pies collected in the summer of 1985 in the Muscle Shoals region at 
15 public use and public access areas on Pickwick and Wilson Res- 
ervoirs indicate good quality. All 15 of the recreation areas sampled 
had geometric mean concentrations well below the criterion for 
water contact recreation (200 fecal coliform bacteria per 100 m1 of 
sample). Further, FC/FS were quite low and did not indicate any 
sources of human waste to these areas. The fecal streptococcus data 
were the first to be collected are recreation areas on Pickwick and 
Wilson Reservoirs. 
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29331 (TVA/ONRED/AWR—86/44) Technical report 
quality assessment: Volume 6, 
Sediment. -P. (Tennessee Valley Authority, 
Muscle Shoals, AL (USA). Office of Natural Resources and 
Economic Development). Jul 1986. 46p. NTIS, PC A03/ 
MF A0O1. File Number DE87900602. 

Sediment samples were collected from Pickwick, Wheeler, 
and Wilson reservoirs to measure the concentrations of priority pol- 
lutants. (ACR) 


29332 (TVA/ONRED/AWR—86/45) Technical report 
series: North Alabama w:ter quality assessment: Volume 5, 
Tuscumbia aquifer quality. Meinert, D.L. (Tennessee Valley 
Authority, Muscle Shoals, AL (USA). Office of Natural Re- 
sources and Economic Development). Jul 1986. 75p. NTIS 
MF AO1. File Number DE87900601 

This report evaluates groundwater quality of the Tuscumbia 
Aquifer in the Shoals area of North Alabama by collection of sam- 
ples from seven well locations. Of 127 analyses for priority pollut- 
ants in 7 samples, only 13 priority pollutants were detected, eight of 
these were metals. The other five priority pollutants were organics: 
four pesticides, and chloroform. The singly detected chloroform 
value was found in a well system which had recently been connect- 
ed to the Tuscumbia water system. 


29333 (TVA/ONRED/AWR—87/20) Technical 
series: North Alabama water quality assessment: Volume 10, 
Concentrations of PCBs, DDTr, and selected metals in catfish 
from Wheeler and Pickwick Reservoirs. Dycus, D.L.; 
Lowery, D.R. (Tennessee Valley Authority, Knoxville 
(USA). Office of Natural Resources and Economic Devel- 
opment; Tennessee Valley Authority, Knoxville (USA). 
Div. of Air and Water Resources). Oct 1986. 63p. NTIS 
MF AO1. File Number DE87900606. 

After finding polychlorinated biphenyl (PCB) levels above 
2.0 pg/g in catfish from Wilson Reservoir in autumn 1984, the Ten- 
nessee Valley Authority decided to sample catfish from Wheeler 
Reservoir (upstream of Wilson) and Pickwick Reservoir (down- 
stream of Wilson). These samples were collected in August and 
September 1985 and all had detectable levels of PCBs, some near 
or above 2.0 ug/g. Wheeler Reservoir catfish had highest levels in 
upstream reaches (up to 2.6 wg/g in one composite sample), de- 
creasing progressively downstream (<0.5 pg/g in several compos- 
ite samples). Pickwick Reservoir (downstream of Wilson) showed a 
similar distribution with highest PCBs levels (up to 2.3 wg/g) at the 
upstream location and levels decreasing in a downstream direction 
Cowest level 0.11 g/g). These fish were also analyzed for DDTr 
(DDT and metabolites) and selected metals. In Wheeler Reservoir 
DDTr levels were higher in the upper reaches due to the known 
DDT contamination there. Levels were generally low in Pickwick 
Reservoir. except at the uppermost location where one sample had 
14 pg/g. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 28401, 28598, 28705, 29230, 29231, 29232, 
29233, 29234, 29246, 29250, 29252, 29290 


29334 (DP-MS—86-216) Remobilization of Cs-137 in the 
Steel Creek system following L-reactor restart at the Savan- 
nah River Plant. Hayes, D.W. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Plant). 1987. 
Contract AC09-76SR00001. Sp. (CONF-870601—14). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87006383. 
From Annual meeting of the American Nuclear Society; 
i TX, USA (7 Jun — 
L-Reactor at Savannah River Plant (SRP), which 

had Pe shut down in 108, was restarted in November 1985. As 
part of the environmental impact statement required to restart the 
reactor, SRP agreed to monitor Cs-137 transport in Steel Creek, 
which receives the cooling water discharged from L-Reactor. Since 
1955, 284 curies of radiocesium have been discharged from oper- 
ations at the Savannah River Plant to Steel Creek. The primary 
source of this radiocesium was leaking failed fuel elements stored in 
disassembly basins in the P and L Reactor Areas. Water containing 
Cs-137 was released from these basins to maintain clarity needed 
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for underwater manipulation of irradiated fuel elements. (About 
95% of the radiocesium released was Cs-137; about 5% was Cs- 
134.) After discharge of the Cs-137 from the P and L Reactor areas 
to Steel Creek, it became associated with the silts and clays in the 
Steel Creek system. A total of about 67 curies of Cs-137 remains in 
the Steel Creek system from past discharges from P and L reactors. 
The geographical distribution has changed very little since it was 
initially deposited in the 1960's. 


29335 (FERMILAB—87/58) Site environmental report 
for calendar year 1986. Baker, S.I. (Fermi National Acceler- 
ator Lab., Batavia, IL (USA)). 1 May 1987. Contract AC02- 
76CH03000. 76p. NTIS, PC A05/MF A001; 1; GPO Dep. 
File Number DE87009249. 

Fermilab began an extended shutdown of the high-energy 
physics research program in October 1985 which lasted through 
CY-1986. A new collision and assembly hall was constructed at DO. 
A section of the Main Ring tunnel was removed to accommodate a 
new detector of proton-antiproton collisions. In addition an over- 
pass was constructed to carry protons over the detector at BO 
during acceleration in the conventional magnets from 8 GeV to 150 
GeV. In late November 1986 the overpass had been completed at 
BO and the shielding wall had been erected to separate the collision 
and assembly halls at DO. Testing of the antiproton source com- 
menced on November 23 and continued into December. A total of 
3.4 curies of 1*C were released compared to the 150 Curies of “C 
released from the Neutrino Area stack in CY-1985. 42 refs., 10 figs., 
12 tabs. 


29336 (INIS-mf—10843, pp 25) Performance testing of 
sealing elements in Gabcikovo hydroelectric power plant using 
radiotracer techniques. Kovac, L. (Slovenska Vysoka Skola 
Technicka, Bratislava, Czechoslovakia). 1985. (In Slovak). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29337 (INIS-mf—10843, pp 44) Hydrodynamic disper- 
sion and protection of water resources. Ravinger, R. (Slo- 
venska Vysoka Skola Technicka, Bratislava, Czechoslova- 
kia). 1985. (In Slovak). NTIS (US Sales Only), PC A04/MF 
AOl. File Number DE87701826. (CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


(NIRS-RSD—73, pp 25-26) Strontium-90 and 
cesium-137 in sea fish (from Nov. 1984 to Jun. 1985). Envi- 
ronmental and dietary materials. Jun 1985. NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87780116. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in sea fish were determined using radioche- 
mical analysis. Seven species of fish (Branchiostegus sp., 
Katsuwonus pelamis, Limanda herzensteini, Sillago sihama, 
Scomber japonicus, Caesio chrysozonus cuvier, and Sebastes Iner- 
mis) were collected during the fishing season from nine sampling 
locations. Only the edible part was used in cases of larger sized 
fish, and the whole part was used in cases of smaller ones. Each 
sample was weighed and placed in a stainless steel pan or a porce- 
lain dish. After carbonization, the sample was ashed in an electric 
muffle furnace. The maximum value of Sr-90 was 0.9 +- 0.26 pCi/ 
kg in Limanda herzensteini collected from Hiroshima in March 
1985; and that of Cs-137 was_12-+- 0.5 pCi/kg in Katsuwonus pela- 
mis collected from Kochi in May 1985. (Namekawa, K.). 


29339 (NIRS-RSD—73, pp 27-28) Strontium-90 and 
cesium-137 in shellfish (from Mar. 1985 to Jul. 1985). Envi- 
ronmental and dietary materials. Jun 1985. NTIS (US Sales 
Only), PC A03/MF AO0O1. File Number DE87780116. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in shellfish were determined using radio- 
chemical analysis. Approximately 4 kg of shellfish (Ostrea gigas and 
Turbo cornutus) including the shells was collected or purchased 
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during the fishing season from three sampling locations. After re- 
moving the shells, each sample was carbonized, and was then ashed 
in an electric muffle furnace. The maximum value of Sr-90 was 0.4 
+- 0.49 pCi/kg in Ostrea gigas collected from Hiroshima in March 
1985; and that of Cs-137 was 1.4 +- 0.26 pCi/kg in Turbo cornutus 
from Yamagata in July 1985. (Namekawa, K.). 


29340 (NIRS-RSD—73, pp 29-30) Strontium-90 and 
cesium-137 in seaweeds (from Feb. 1985 to Jun. 1985). Envi- 
ronmental and dietary materials. Jun 1985. NTIS (US Sales 
Only), PC A03/MF AO01. File Number DE87780116. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in seaweeds (Undaria pinnatifida) were de- 
termined using radiochemical analysis. Two to three kg of edible 
seaweeds was collected during the fishing season from six sampling 
locations. The seaweeds were rinsed with water to remove sand 
and other adhering matters on the surface. These were removed of 
excess water, weighed, dried and ashed. The maximum value of Sr- 
90 was 2.1 +- 0.32 pCi/kg in seaweeds collected from Yamagata in 
June 1985; and that of Cs-137 was 1.6 +- 0.24 pCi/kg in seaweeds 
from Nagasaki in February 1985. (Namekawa, K.). 


29341 Trees as indicators of subterranean water flow 
from a retired radioactive waste disposal site. Rickard, W.H.; 
Kirby, L.J. (Pacific Northwest Lab., Richland, WA). Health 
Physics; No. 2, 201-206(Feb 1987). 

Tree sampling helped locate a subterranean flow of tritiated 
water from a low-level radioactive waste disposal site that had not 
been detected by well water monitoring alone. Deciduous trees 
growing in a natural forest on the hillsides downslope from the site 
were sampled for the presence of tritiated water in sap of maple 
trees and in leaf water extracted from oak and hickory trees. Ele- 
vated concentrations of *H were detected in the leaf water extract- 
ed from several trees located 50 m downslope from the western 
boundary of the fenced exclusion zone. A 3-m-deep well drilled 
near these trees indicated that the source of tritiated water was a 
narrow zone of subterranean flow. 


5204 Thermal Effluents Monitoring And Transport 


REFER ALSO TO CITATION(S) 28514 
5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 29299, 29345 


29342 (RHO-BW-SA—661-P) An evaluation of the sta- 
bility of synthetic Grande Ronde groundwater formulations 
GR-3 and GR-4. Dill, J.A.; Jones, T.E.; Marcy, A.D.; 
Baechler, M.O.; Payne, J.R. (Rockwell International Corp., 
Richland, WA (USA). Rockwell Hanford Operations). Mar 
1987. Contract AC06-77RL01030. 44p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87008849. 

Simple solubility calculations indicate that synthetic Grande 
Ronde groundwater formulations GR-3 and GR-4 may be unstable 
with respect to the precipitation of certain components. The validi- 
ty of calculations of this type is, however, limited by the complex- 
ity of the solutions. To address the chemical stability of these for- 
mulations properly, an experimental evaluation was performed. The 
evaluation revealed that GR-3 and GR-4 were similar in their 
chemical stability. Both were found to be quite stable with respect 
to all constituents, except silicate and inorganic carbon, over a 30-d 
period. Some instability of monomeric silicate was observed. How- 
ever, this did not result in a concentration change of greater than 
5%, and no evidence of particulate formation was observed. Both 
formulations were found to be relatively unstable with respect to 
inorganic carbon concentration. A general trend toward increasing 
carbon concentration was observed. This was attributed to absorp- 
tion of CO, from the atmosphere. Storing the synthetic groundwat- 
er in sealed containers eliminated this problem. 5 refs., 24 tabs. 
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29343 (TVA/ONRED/WRF—87/1b) Preoperational as- 
sessment of water quality and biological resources of Chicka- 
mauga Reservoir, Watts Bar Nuclear Plant, 1973-1985: Ap- 
pendices. Barr, W.C.; Beard, L.M.; Bruggink, D.J.; Buchan- 
an, J.P.; Bunting, D.L. Il; Dycus, D.L.; Craven, T.M.; 
Gwinner, H.R.; Jenkinson, J.J.; Mulkey, C.E. (Tennessee 
Valley Authority, Knoxville (USA). Div. of Air and Water 
Resources). Dec 1986. 713p. NTIS, PC A99/MF AO1. File 
Number DE87900608. 

Data are tabulated for twelve years to set baseline measure- 
ments for determining compliance with environmental regulations 
following operational activities. (PSB) 


5206 Regulations 
REFER ALSO TO CITATION(S) 28705 


29344 (AD-A—176734/2/XAB) Wetlands research pro- 
gram. Corps of Engineers Wetlands Delineation Manual. 
Final report. (Army Engineer Waterways Experiment Sta- 
tion, Vicksburg, MS (USA). Environmental Lab.). Jan 1987. 
168p. (WES/TR/Y—87-1). NTIS, PC A08/MF A011. 

Original contains color plates: All DTIC and NTIS repro- 
ductions will be in black and white. 

This document presents approaches and methods for identi- 
fying and delineating wetlands for purposes of Section 404 of the 
Clean Water Act. It is designed to assist users in making wetland 
determinations using a multiparameter approach. Except where 
noted in the manual, this approach requires positive evidence of hy- 
drophytic vegetation, hydric soils, and wetland hydrology for a de- 
termination that an area is a wetland. The multiparameter approach 
provides a logical, easily defensible, and technical basis for wetland 
determinations. Technical guidelines are presented for wetlands, 
deepwater aquatic habitats, and nonwetlands (uplands). Hydrophy- 
tic vegetation, hydric soils, and wetland hydrology are also charac- 
terized, and wetland indicators of each parameter are listed. Meth- 
ods for applying the multiparameter approach are described. Sepa- 
rate sections are devoted to preliminary data gathering and analysis, 
method selection, routine determinations, comprehensive determina- 
tions, a typical situations, and problem areas. Three levels of rou- 
tine determinations are described, thereby affording significant 
flexibility in method selection. Four appendices provide supporting 
information. 


29345 (TVA/ONRED/WRF—87/1a) Preoperational as- 
sessment of water quality and biological resources of Chicka- 
mauga Reservoir, Watts Bar Nuclear Plant, 1973-1985. Barr, 
W.C.; Beard, L.M.; Bruggink, D.J.; Buchanan, J.P.; Bun- 
ting, D.L. II; Dycus, D.L.; Craven, T.M.; Gwinner, H.R.; 
Jenkinson, J.J.; Mulkey, C.E. (Tennessee Valley Authority, 
Knoxville (USA). Div. of Air and Water Resources). Dec 
1986. 513p. NTIS, PC A22/MF AOl. File Number 
DE87900607. 

As required by the National Pollutant Discharge Elimination 
System Permit (TN0020168) for operation of Watts Bar Nuclear 
Plant (WBN), this report is a composite evaluation of nonradiologi- 
cal preoperational aquatic monitoring conducted from 1973 through 
1979 and from 1982 through 1985. Baseline biological, physical, and 
water quality conditions in Chickamauga Reservoir in the vicinity 
of WBN are described. The following biological components are 
included: plankton, periphyton, benthic macroinvertebrates, fish 
eggs and larvae, and juvenile and adult fish. Because Sequoyah Nu- 
clear Plant (SQN) also is located on Chickamauga Reservoir, re- 
sults of various aspects of preoperational and operational monitor- 
ing for SQN are integrated in this report to provide a more com- 
prehensive assessment of reservoir-wide conditions. 
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53 ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 28698, 29381 


29346 (CONF-8505349—, pp 64-82) Possible effects of 
air pollution on forest wood properties. Knigge, W. (Goettin- 
en Univ., Germany, F.R. Inst. fuer Forstbenutzung). 1985. 
German). NTIS (US Sales Only), PC A06. File Number 
DE87751848. 

From LIGNA Hannover: international trade fair for machin- 
ery and equipment for the wood and forestry industries; Hannover, 
F.R. Germany (15 May 1985). 

Berichte des Forschungszentrums Waldoekosysteme/Wald- 
sterben. 

An investigation of wood quality of Norway spruce-trees 
from different stands in the Hils Mountains showed until now no 
significant decrease of the physical or mechanical wood properties 
resulting from air pollution. While trees from all areas investigated 
were fully acceptable for all branches of the forest products indus- 
try a longer period of dry storage of the roundwood logs may 
eventually lead to degradation by bacteria and fungi. Investigations 
of the effects of dry and wet storage are still under way. The re- 
sults of the research on this subject at Goettingen is compared with 
those contributed by other researchers in different states of West 
Germany. 


29347 Economic valuation of acidic deposition damages: 
preliminary results from the 1985 NAPAP assessment. 
Callaway, J.M.; Darwin, R.F.; Nesse, R.J. (Pacific North- 
west Lab., Richland, WA). Water, Air, and Soil Pollution; 
31: No. 3/4, 1019-1034(Dec 1986). (CONF-850944—). 

From Muskoka conference: international symposium on 
acidic precipitation; Toronto, Ontario, Canada (15 Sep 1985). 

This paper presents estimates of the monetary value of the 
biophysical damages caused by acid deposition for the National 
Acid Precipitation Assessment Program’s 1985 Assessment. Eco- 
nomic damages are estimated for four effect areas: commercial agri- 
culture, forests, recreational fishing and selected types of materials. 
The preliminary nature of the value of the estimated damages in 
each area is emphasized. The estimated values should be interpreted 
with appropriate regard for the uncertainties about the physical ef- 
fects of acid deposition and the assumptions in the economic analy- 
sis. 37 references. 


5302 Assessment Of Energy Technologies 


REFER ALSO TO CITATION(S) 28327, 28328, 29256, 29261 


55 BIOMEDICAL SCIENCES, BASIC 
STUDIES 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 28471, 28472, 29379, 29404, 29469 


29348 (CONF-8609276—1) Changes in expression of 
murine alpha- and beta-globin genes during development. 
Popp, R.A.; D’Surney, S.J.; Waseneich, C.J. (Oak Ridge 
National Lab., TN (USA); Tennessee Univ., Oak Ridge 
(USA). Graduate School of Biomedical Sciences). 30 
1986. Contract AC05-840R21400. 9p. NTIS, PC A02 
A01; 1; GPO Dep. File Number DE87008788. 

From 5. hemoglobin switching conferefice; Airlie, VA, USA 
(30 Sep 1986). 

Polyacrylamide gel isoelectric focusing was used to separate 
the multiple embryonic and adult hemoglobins in order to deter- 
mine the relative amounts of the al and a? gene products in fetal 
mice of the Hba/sup c/ and Hba/sup g2/ haplotypes. In addition, 
centrifugal elutriation was used to separte the nucleated and non- 
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nucleated red cells in order to determine the relative amounts of 
the b1/sup s2/ and b2/sup s/ gene products in each subpopulation 
of erythryocytes in fetal mice of the Hbb/sup s2/ haplotype. 22 
refs., 2 figs. 


29349 a Genetics and 
Arthrobacter 


Finnerty, W.R. (Georgia Univ., Athens (USA). 
Microbiology). 1987. Contract FG09-86ER 13588. 8p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87009037. 

The major objectives of this study have been to develop a 
genetic transfer system and a molecular cloning technology in 
Arthrobacter sp. H13A in order to isolate the genes encoding giy- 
colipid biosynthesis and to study their genetic organization and reg- 
ulation. Our preliminary findings show the development of a plas- 
mid transformation system in H13-A and show the development of 
a plasmid transformation system in H13-A and an E. coli - Arthro- 
bacter shuttle vector. In this report, we describe the optimization of 
plasmid transformation in H13-A, the molecular characterization of 
the shuttle vector, including a restriction map, stability and host 
range of the plasmid and the expression of the plasmid-borne antibi- 
otic resistance markers in H13-A. 6 refs., 3 tabs. 


29350 (DOE/ER/60473—1) Selective excitation, relax- 
ation and energy channeling in molecular systems: Progress 
report, June 1, 1984-February 1, 1987. Rhodes, W.C. (Flori- 
da State Univ., Tallahassee (USA). Inst. of Molecular Bio- 
physics). 1987. Contract FG05-86ER60473. 12p. NTIS MF 
A01; 2; GPO Dep. File Number DE87005345. 

Progress is reported in two major areas. The first area con- 
cerns the role of the microenvironment of a molecule in determin- 
ing the pathways and rates of energy relaxation in molecules. We 
have derived a reduced equation of motion for the state of a mole- 
cule (or molecular system) containing memory effects due to inter- 
actions with its molecular environment. This equation lends itself to 
two important limits: linear-dissipative and nonlinear-coherent. We 
have already shown how the linear-dissipative limit leads to a gen- 
eralized master equation. We have applied this equation to the cal- 
culation of coherence and other relaxation effects in simple two- 
level systems. We are currently studying the nonlinear-coherent 
limit for the case of excitation (exciton) transfer in helical polymers. 
The second area concerns the role of molecular interactions in de- 
termining the electronic spectral properties of helical biopolymers. 
We have demonstrated that the circular dichroism (CD) spectra of 
short helices have the same kind of component resolution into band 
types as do infinitely long polymers. Each of these component 
bands is related to the geometry of the helix, and they can be quan- 
titatively extracted. Furthermore, we have shown that one of the 
principal component bands (the helix band) is greatly skewed by 
interactions - a feature not previously recognized. These are impor- 
tant results because they change the way experimental CD spectra 
of biopolymers should be interpreted and affect the analysis of pre- 
viously published results. In addition, we have developed and ap- 
plied theoretical-computational methods for the effects of solvent 
and secondary structure interations on CD spectra of biopolymers. 


29351 (INIS-BR—589) Radiommunoassay for triiodoth- 
yronine in serum. Development of the solid phase technic and 
comparison with two liquid phase RIA systems: the polyethyl- 
ene glycol (PEG) and double antibody methods. Hamada, 
M.M. (Sao Paulo Univ. (Brazil)). 1985. 119p. (In Portu- 
guese). NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE87701802. 

A solid phase radioimmunoassay (RIA) system for triiodoth- 
yronine (Ts) was established by immobilizing triiodothyronine anti- 
bodies on the inner wall of reaction tubes. The antibody-coated 
tubes were made via reaction of antibody with glutaraldeyde resi- 
due precoated on the inner wall of the tubes by alkaline self-polym- 
erization. The quality of the coated tubes was tested through their 
performance in RIA methodology, by analysing the following RIA 
parameters: minimum detectable dose (MMD), nonspecific binding 
(NSB), X 50%, slope of the standard curve, intra- and inter-assay 
precision, accuracy of the method and figure of merit. The quality 
and characteristics of the reagents used in the RIA were analysed. 





29352 Poly(ADP-ribose): A cellular signal of DNA 
damage. Cleaver, J.E. (Lab. of Radiobiology and Environ- 
mental Health, Univ. of California, San Francisco, CA). pp 
72 of Abstracts of papers for the thirty-second annual meet- 
ing of the Radiation Research Society. Philadelphia, PA; 
Radiation Research Society (1984). (CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Exposure to high concentrations of 3-amino-benzamide 
(3AB) in various mammalian cells influences the responses to DNA 
damage from high doses of alkylating agents, but not from ultravio- 
let light. After exposure to methyl methane-sulfonate, 3AB in- 
creases the strand break frequency in all cell types studies, but only 
increases repair replication in lymphoid and HeLa cells, suggesting 
these are independent effects. The increased repair replication may 
only be due to pool disturbances, not a true increase in number or 
length of repair patches. 3AB also inhibited de novo synthesis of 
DNA purines. 3AB therefore disturbs precursor pathways and care 
must be exercised to distinguish this from a genuine role for 
poly(ADP-ribose) in repair. Poly(ADP-ribose) synthesis appears to 
regulate the ligation stage of repair of alkylation damage but not 
ultraviolet damage and modulate a dynamic balance between inci- 
sion and ligation, so as to minimize the frequency of DNA breaks. 
Other effects of 3AB on transformation of radiation and chemically 
damaged cells, as well as its effects on differentiation and pool 
sizes, suggest complex roles for poly(ADP-ribose) in gene expres- 
sion during development and carcinogenesis. 


5504 Genetics 

REFER ALSO TO CITATION(S) 29379, 29408 
5505 Metabolism 

REFER ALSO TO CITATION(S) 29349 


29353 Perifusional techniques for screening antibodies 
(Ab) in living tissue. De Nardo, G.L.; Saxe, A.W.; De 
Nardo, S.J.; Epstein, A.; Suey, C. (UCD Medical Center, 
Sacramento, CA). Journal of Nuclear Medicine; 25: No. 5, 
9(1984). (CONF-840619—). 

From 31. annual meeting of the Society of Nuclear Medi- 
cine; Los Angeles, CA, USA (5 Jun 1984). 

Ab of interest for radioimmunodiagnosis and therapy are 
often screened by assessing binding avidity in systems substantially 
different from that which prevails in the patient. While studies in 
humans are the ultimate determinant for success, these are associat- 
ed with practical obstacles. The authors have adapted perifusional 
techniques to provide screening under circumstances closer to that 
of the patient. Normal mouse tissues, mouse and human cancers 
were perifused with Eagle’s media into which was placed I-125 
human serum albumin, cancer-specific Ab, non-specific Ab, or fi- 
brinogen. Monoclonal Ab against human mammary cancer and Raji 
lymphoma were studied. The interstitial albumin space was deter- 
mined and was consistent with the literature. All of this radioactiv- 
ity could be washed from the tissue. In contrast, 4-10X greater spe- 
cific Ab accumulated in the human tumor, and equally large 
amounts of fibrinogen. Almost two-thirds of these proteins could 
not be washed from the tumor. Accumulation of specific Ab was 
also 4-10 times greater in tumor than in other tissues. Non-specific 
Ab did not accumulate. These observations document the feasibility 
of screening Ab against living tissues using the perifusional tech- 
nique. The technique has potential for determining the number of 
available binding sites under tissue conditions as well as quantifying 
differences between antibodies or between antibody and its frag- 
ments. An exexing application of the technique relates to its use for 
screening cancer removed from patients in order to determine the 
suitability of an antibody for diagnosis or treatment specifically in 
that patient. 
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REFER ALSO TO CITATION(S) 29139, 29140, 29141, 29142, 29143, 29144, 
29145, 29153, 29393, 29752, 29754 


29354 (AD-A—176658/3/XAB) Anthropometric-arm ra- 
diogrammetric assessment of body composition, muscularity, 
and frame size. Annual report, 27 May 1981-26 May 1982. 
Katch, F.I.; Behnke, A.R. (Massachusetts Univ., Amherst 
(USA)). 1 Jun 1982. 66p. NTIS, PC A04/MF AO1. 

The purpose of the present experiment was to determine the 
validity of arm radiography for quantifying total body fat in young 
and older men and women. One hundred subjects were measured 
for body density by underwater weighing with correction for resid- 
ual air volume to estimate percent body fat, and horizontal right 
upper arm x-ray at KV 76, exposure time 1/30th s, 300 MA, and 
focal length 72 in. Total radiation was 10 mR. Fat width on the x- 
ray was measured at three cross-sectional sites (FAT, x-ray). Errors 
of measurement and reliability were assessed from duplicate x-rays 
and repeated measures on the same x-rays (r=0.92-0.99). The equa- 
tion to convert FAT, x-ray to individual estimates of percent fat is 
FAT, x-ray/3F x k constant, where 3F = 3 square root of wt, kg/ 
ht, dm, and k is a previously determined mean value for % body 
fat. The new, arm radiogrammetric method is a reliable and valid 
technique for quantification of relative body fat and thickness of 
muscle and bone for cross-sectional and longitudinal analyses in 
men and women ages 18-40 yr. 


(AEA-TECDOC—396) Exploration of the possi- 
bility of high LET radiation for non-conventional radiothera- 
py in cancer. Final report of a co-ordinated research pro- 
gramme sponsored by the IAEA 1981-1985. (International 
Atomic Energy Agency, Vienna (Austria)). Dec 1986. 109p. 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE87701940. 

The report summarizes the results of the researches per- 
formed by scientists from six Member States under an Agency- 
sponsored co-ordinated research programme (CRP) on exploration 
of the possibility of high linear energy transfer (LET) radiation for 
non-conventional radiotherapy in cancer. The projects within the 
CRP were focused on radiobiological and clinical aspects of neu- 
tron beam (3 reports) and neutron capture (2 reports), heavy ion 
beam (2 reports) and proton (1 report) therapy. A summary report 
is included. A separate abstract was prepared for each of these re- 
ports. 


ane (IAEA-TECDOC—396, pp 21-30) Neutron ther- 

y programme at the UCL - survey of radiobiological and 
clinical data. Wambersie, A.; Gueulette, J.; Richard, F. 
(Louvain Univ., Brussels, Bel; gium). Dec 1986. NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE87701940. 

In Exploration of the possibility of high LET radiation for 
non-conventional radiotherapy in cancer. Final report of a co-or- 
dinated research programme sponsored by the IAEA 1981-1985. 

A survey of the neutron therapy program carried out at the 
Universite Catholique de Louvain (UCL) is presented. As far as ra- 
diobiology is concerned: 1) a complete RBE/dose relationship has 
been determined for early intestinal tolerance in mice; 2) a system- 
atic study of the RBE variation with neutron energy is carried out 
using the Vicia faba system and the intestinal crypt colony tech- 
nique; 3) preliminary results on the mitotic delay induced by fast 
neutron irradiation are available. As far as the clinical data are con- 
cerned, between March 1978 (when routine neutron applications 
were started) and December 1984, 530 patients were irradiated. Re- 
sults obtained for locally advanced prostatic adenocarcinoma and 
cervix carcinoma, and for soft tissue sarcoma are reviewed. 24 ref- 
erences, 2 figures, 4 tables. 


29357 (IAEA-TECDOC—396, pp 31-36) Radiation 
therapy of the malignant melanoma of the eye. Heine, U. 
(Staedtisches Klinikum Berlin-Buch, German Democratic 
Republic). Dec 1986. NTIS (US Sales Only), PC A06/MF 
AO1. File Number DE87701940. 
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In Exploration of the possibility of high LET radiation for 
non-conventional radiotherapy in cancer. Final report of a co-or- 
dinated research programme agg by the IAEA 1981-1985. 

Different approaches for no touch treatment of malignant 
melanoma of the eye with emphasis on proton- and pi-meson beams 
irradiation were discussed. 6 references, 3 figures. 


29358 (IAEA-TECDOC—396, pp 55-64) Particle radi- 
ation —— Tsunemoto, H.; Morita, S.; Aoki, Y.; Arai, T.,; 
Ishikawa, T.; Takada, N.; Ito, H.; Kamata, Ss. (National In- 
stitute of Radiological Sciences, Chiba, Japan; Chiba Cancer 
Center Hospital, Japan; Chiba Univ., Japan; Cancer Institute 
Hospital, Toshimaku, Tokyo, Japan). Dec 1986. NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE87701940. 

In Exploration of the possibility of high LET radiation for 
non-conventional radiotherapy in cancer. Final report of a co-or- 
dinated research pro; red by the IAEA 1981-1985. 

At the National Institute of Radiological Sciences, Chiba, 
Japan, clinical trials with 30 MeV d->Be neutrons and 70 MeV 
protons were initiated on November 1975 and on October 1979, re- 
spectively. There were 1171 patients, suffering from either locally 
advanced or radioresistant cancers were treated with fast neutrons 
up to March, 1984. Locally advanced head and neck cancers, ex- 
cluding carcinoma of the tongue, Pancoast’ tumor of the lung, car- 
cinoma of the esophagus, malignant melanoma and osteosarcoma 
were found to be indicated for fast neutron therapy. Late effect of 
the normal tissues were able to minimize in the treatment of fast 
neutron therapy, when the target volume and the doses delivered 
have been decided according to the features of high LET radi- 
ations. Protons were used for 29 patients suffering from superficial 
cancers. Local control rates were 9/11 (81%) for proton only and 
14/19 (73%) for proton boost irradiation, respectively. Complica- 
tions have developed in only two patients, who were suffering from 
the tumors recurred after radical photon beam irradiation. The re- 
sults indicated that fast neutrons will be used in the routine clinical 
radiotherapy with a special reference and that charged particles 
have a value in order to improve local control rates and to reduce 
complications. 3 references, 6 tables, 1 figure. 


29359 Se pp 65-82) Amsterdam 
fast neutron therapy project. A justification. Battermann, J.J.; 
Mijnheer, B.J. (Netherlands Cancer Institute, Amsterdam). 
Dec 1986. NTIS (US Sales Only), PC A06/MF A011. File 
Number DE87701940. 

In Exploration of the possibility of high LET radiation for 
non-conventional radiotherapy in cancer. Final rt of a co-or- 
dinated research pro sponsored by the IAEA 1981-1985. 

In the period from Pearenry 1975 ‘neon September 1981 a 
total of 435 patients received radiotherapy with the 14 MeV d+T 
neutron generator, based in the hospital of the Netherlands Cancer 
Institute (the Antoni van Leeuwenhoek Hospital). Preliminary data 
on clinical results were published during the past few years. In this 
paper a justification is given of the programme. The results can be 
summarized as: 1. The neutron generator fulfilled the criteria for 
clinical use, i.e. it was reliable and had the required minimal output 
of 10’? neutrons s~’. However, the dose distribution was more com- 
parable with a 250 kV X-ray machine than with a modern accelera- 
tor. 2. A number of physical parameters of importance for clinical 
neutron dosimetry have been determined for our therapy unit. 
These data, as well as the results of dosimetry intercomparisons in 
which our institute participated, contributed in the drafting of a Eu- 
ropean protocol for clinical neutron dosimetry. 3. Pilot studies were 
carried out on different tumour sites, including head and neck, 
brain, pelvis, soft tissue and pulmonary metastases. In many patients 
local tumour control was seen, however, often concomitant with 
severe complications, especially in deep seated tumours. 4. Ran- 
domized clinical trials were carried out for head and neck tumours 
(in collaboration with some other European centres) and for inoper- 
able bladder and rectal tumours. No significant difference was ob- 
served in local tumour control or late morbidity between photon 
and neutron irradiation for the head and neck tumours. Also the re- 
sults for pelvic tumours failed to demonstrate an advantage for neu- 
tron therapy. In this study two neutron arms were used with differ- 
ent dose schedules. As could be expected a higher local control 
rate was noticed for the higher neutron dose group, but concomi- 
tant with a higher complication rate. 35 references, 3 fiuregs, 9 
tables. 
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29360 (IAEA-TECDOC—396, pp 83-95) Recent ad- 
vances in neutron capture therapy (NCT). Fairchild, R.G. 
(Brookhaven National Lab., Upton, NY). Dec 1986. NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE87701940. 

In Exploration of the possibility of high LET radiation for 
non-conventional radiotherapy in cancer. Final report of a co-or- 
dinated research programme sponsored by the IAEA 1981-1985. 

Current achievements and prospective trends in developing 
neutron capture therapy with regard to synthesizing tumour-affinic 
compounds for transporting ‘°B to tumours, quality of neutron 
beams and the therapeutic gain, were discussed. 24 references, 3 fig- 
ures, 4 tables. 


(CAEA-TECDOC—396, pp 97-103) Particle ther- 
apy: Some retrospective observations. Raju, M.R. (Los 
Alamos National Lab., NM). Dec 1986. NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE87701940. 

In Exploration of the possibility of high LET radiation for 
non-conventional radiotherapy in cancer. Final report of a co-or- 
dinated research programme sponsored by the IAEA 1981-1985. 

Development of the particle therapy (neutron capture, fast 
neutron, proton, pion and heavy ion therapy) in the USA was re- 
viewed. 


29362 (INIS-BR—595) Evaluation of quatitative scinti- 
graphic method in diagnosis of esophagic involvement of Pro- 
gressive Systemic Sclerosis. Von Muehlen, C.A. (Rio 
Grande do Sul Univ., Porto Alegre (Brazil)). 1985. 119p. (in 
Portuguese). NTIS (US Sales Only), PC A06/MF AO1. File 
Number DE87701808. 

Twenty patients with Progressive Systemic Sclerosis are 
studied by scintigraphic methodology. The esophageal transit 
method is used for liquid and solid meals. The results are compared 
with the ones of a control group, with or without gastrintestinal 
problems but without autoimmune diasese. /sup 99m/Tc-sulfurcol- 
loid is used as labelling compound. The studies were done in supine 
and orthostatical position. 


29363 (INIS-mf—10851) OERG-bulletin 1986/2. Bre- 
zina, K.; Czembirek, H.; Holeczke, F.; Lechner, G. (eds.). 
(Oesterreichische Roentgengesellschaft, Vienna). 1986. 40p. 
(In German). (CONF-8511276—Summ.). NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87702013. 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 

The papers of the 6. Viennese symposium on Nuclear Medi- 
cine and Radiology 1985 are presented. The nuclear diagnostic and 
radiological methods are discussed. Separate abstracts have been 
prepared for the individual presentations for inclusion in the appro- 
priate data bases. 


29364 (INIS-mf—10851, pp 22-23) Comparison of nucle- 
ar medical versus radiological methods in respect to their time 
course. Seyss, R. (Vienna Univ., Austria). 1986. (In 
German). NTIS (US Sales Only), PC A03/MF AO0O1. File 
Number DE87702013. (CONF-8511276—Summ.). 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 


29365 (INIS-mf—10851, pp 23-24) Use of skeleton scin- 
in consideration 


tigraphy in traumatology of injuries of the 
wrist. Spitz, J.; Tittel, K.; Hammel, H. (Staedtisches Klini- 
kum Wiesbaden, Germany, F.R.). 1986. (In German). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87702013. (CONF-8511276—Summ.). 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 


29366 (INIS-mf—10851, pp 24-25) Multiphase to 
phy of bone tumors compared with X-ray diagnosis. Knop, J.; 
Riebel, R.; Delling, G. (Hamburg Univ., Germany, F.R.). 
1986. (In German). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87702013. (CONF-8511276—Summ.). 
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From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 


29367 (INIS-mf—10851, pp 25) Nuclear medical diagno- 
sis for the judgement of the effect of chemotherapy on osteo- 
sarcomas. Wickenhauser, J.; Blauensteiner, W.; Ramach, W.; 
Schurawitzki, H.; Pongracz, N. (Vienna Univ., Austria; St. 
Anna- Kinderspital, Vienna, Austria). 1986. (In German). 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE87702013. (CONF-8511276—Summ.). 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 


29368 (INIS-mf—10851, pp 26-27) SPECT of maxilla at 
misfunction. Oesterreich, F.U.; Jend-Rossmann, I.; Jend, 
H.H. (Hamburg Univ., Germany, F.R.). 1986. (In German). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE87702013. (CONF-8511276—Summ.). 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 


29369 (INIS-mf—10851, pp 27-28) Non-invasive meas- 
urements of cerebral blood flow with computed tomography 
using non-radioactive xenon (Xe-nICBF-CT). Comparison to 
other methods. Kohmura, E.; Holl, K.; Nemati, N.; 
Guertner, P.; Stoppe, G.; Lerch, K.D.; Samii, M. (Kranken- 
haus Nordstadt, Hannover, Germany, F.R.). 1986. (In 
German). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87702013. (CONF-8511276—Summ.). 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 


29370 (INIS-mf—10851, pp 30-31) Computerized tomog- 
raphy and scintigraphy of adrenal tumors, Fischer, M.; Ga- 
lanski, M.; Vetter, H. (Staedtisches Klinikum Kassel, Ger- 
many, F.R.). 1986. (In German). NTIS (US Sales Only), PC 
A03/MF AOl. File Number DE87702013. (CONF- 
8511276—Summ.). 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 


29371 (INIS-mf—10851, pp 28-29) Use of sonography 
and scintigraphy for detection of hyperthyereosis. Schuemi- 
chen, C. (Freiburg Univ., Germany, F.R.). 1986. (In 
German). NTIS (US Sales Only), PC A03/MF AO0Ol1. File 
Number DE87702013. (CONF-8511276—Summ.). 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 


29372 (INIS-mf—10851, pp 32-34) Renal computerized 
scintigraphy: comparison to renal angiography. Baum, R.P.; 
Standke, R.; Gruetzmacher, P.; Rauber, K.; Meyer, T.,; 
Schuttenbach, M.v.; Hoer, G. (Frankfurt Univ., Germany, 
F.R.; Frankfurt Univ., Germany, F.R.). 1986. (In German). 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE87702013. (CONF-8511276—Summ.). 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 


29373 (INIS-mf—10851, pp 34-35) Use of 1*F-fluoro- 
deoxyglucose for diagnosis of tumors. Paul, R.; Ahonen, A.; 
Johansson, R.; Roeda, D.; Haaparanta, M.; Solin, O.; Sipi- 
lae, H.; Nordmann, E. (T urku Univ., Finland). 1986. (In 
German). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87702013. (CONF-8511276—Summ.). 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 


29374 (INIS-mf—10851, pp 36) Functional diagnosis of 
stomach. 


the operated Comparison of nuclear medical and ra- 
diological methods. Bares, R. (Technische Hochschule 
Aachen, Germany, F.R.). 1986. (In German). NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87702013. 
(CONF-8511276—Summ.). 

From 6. Vienna nuclear medicine and radiology symposium; 
Vienna, Austria (16 Nov 1985). 
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29375 (PTB-Dos—12, pp 6-15) Accuracy - a market in 
radiotherapy. Reasons, requirements, clinical practice. Nuess- 
lin, F. (Krankenhaus Nordwest, Frankfurt am Main, Germa- 

F.R. Radio-Onkologische Klinik). Dec 1985. (In 
German). NTIS (US Sales Only), PC A07/MF A011. File 
Number DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

Accuracy requirements are specified in accordance with sur- 
vival curves drawn up on the basis of clinical experience and data. 
Sigmoidal dose-response curves are established with the aid of the 
survival curves, giving information on tumour decline and the radi- 
ation effects induced in patients. In accordance with the ICRU 
report of 1984, Quality Assurance of External Beam Therapy, accu- 
racy verification takes into account the two different criteria of tol- 
erance level and action level. The dosimetric overall uncertainty is 
to be kept below 8 p.c. 


29376 (PTB-Dos—12, pp 67-86) Accuracy requirements 
in the field of radiological protection in view of biological ra- 
diation effects. Stieve, F.E. (Gesellschaft fuer Strahlen- und 
Umweltforschung m.b.H. Muenchen, Neuherberg, Germa- 
ny, F.R.). Dec 1985. (In German). NTIS (US Sales Only), 
PC A0O7/MF AOI. File Number DE87751747. (CONF- 
8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

There are numerous publications on this subject issued by 
various international commissions or organisations. They all aim at 
reducing medical radiation doses to a minimum that will yield the 
required diagnostic information and at the same time provide best 
possible radiological protection of patients. For this purpose, limit- 
ing values are to be defined for imaging systems in accordance with 
ICRP recommendations, and have to be measured with the accura- 
cy required by the image quality. One of the most important meas- 
uring quantities for this purpose is the radiation dose administered 
with a defined optical density of the image produced by the system. 
Taking this dose as a guiding value hopefully will reduce the con- 
siderable variations of dose applied that are recorded at present. 


29377 Electrosurgical device for both mechanical cutting 
and coagulation of bleeding. Doss, J.D.; Mc Cabe, C.W. (to 
Dept. of Energy, Washington, DC). US Patent 4,651,734. 24 
Mar 1987. Filed date 8 Feb 1985. vp. 

A surgical instrument is described for cutting and coagulat- 
ing tissue, the surgical instrument comprising in combination: means 
for pressure cutting, the pressuring cutting means serving as a first 
electrode and having a leading edge and a cutting surface, the lead- 
ing edge of the means for pressure cutting forming the forward 
portion of the cutting surface; second electrode means set apart 
from and electrically insulated from the pressure cutting means on 
the side of the pressure cutting means opposite the cutting surface 
thereof; means for attaching the second electrode means to the 
pressure cutting means; and means for providing a voltage between 
the pressure cutting means the second electrode means whereby an 
electric current can be made to flow between a portion of the side 
of the pressure cutting means opposite the cutting surface thereof 
and the second electrode means, and between the leading edge of 
the pressure cutting means and the second electrode means through 
tissue which is located therebetween. The current has sufficient am- 
plitude to cause coagulation therein. 


29378 In vivo determination of bone blood flow. Rosen- 
thal, M.S.; De Luca, P.M. Jr.; Pearson, D.W.; Nickles, R.J. 
(Dept. of Medical Ph SICS, Univ. of Wisconsin, Madison, 
WI). Journal of Nuclear Medicine; 25: No. 5, 10(1984). 
(CONF-840619—). 

From 31. annual meeting of the Society of Nuclear Medi- 
cine; Los Angeles, CA, USA (5 Jun 1984). 

Quantitative measurement of bone blood flow is vital to un- 
derstand the hemodynamics of bone systems especially in the study 
of asceptic bone necroses. These “silent bends” result from micro- 
emboli in femoral arterioles from small nitrogen bubbles released 
from lipids during a diver's ascent. A technique to determine bone 
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blood flow in vivo has been developed by measuring the rate of 
inert gas washout of Ar-41 (t /sub 1/2/ = 1.83 h, E = 1293 keV) 
from the bone mineral matrix. Argon gas is formed in vivo by neu- 
tron activation of Ca-44 using 14.3 MeV neutrons, following the re- 
action Ca-44(n, a)Ar-41. The blood flow in the irradiated bone is 
determined by measuring the clearance rate of Ar-41 using gamma- 
ray spectroscopy. To date, measurements have been made on dead 
and living rats (weight 300g). The results indicated that in the no- 
flow situation the clearance rate is consistent with the physical half- 
life of Ar-41, while for the live rats the clearance rate for argon is 
dependent on the flow of blood in the bone. The observed clear- 
ance times correspond to flows greater than 3 ml of blood per 100 
ml of argon distribution volume/min (F/pV), with the bone-blood 
partition coefficient for argon approximately one. In addition, meas- 
urements of the partitioning of argon and other gases with bone 
have been measured in order to understand blood-bone systems 
more fully. 


5507 Microbiology 

REFER ALSO TO CITATION(S) 28268, 28461, 28480, 29349 
5508 Morphology 

REFER ALSO TO CITATION(S) 29348 

5509 Pathology 


REFER ALSO TO CITATION(S) 29391, 29415 


29379 (DOE/EV/03264—1) [Inborn anemias of mice]: 
Terminal progress report. Bernstein, S.E. (Jackson Lab., Bar 
Harbor, ME (USA)). 1987. Contract AC02-76EV03264. 
19p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87009259. 

Mutations located at 11 different chromosomal locations in 
the mouse all affecting hemopoiesis have been studied. These in- 
clude: Hertwig’s anemia (an), W-anemias (W, W/sup v/, W/sup 
17J/ to W/sup 41J/), Steel anemias (SI, Sl/sup d/, etc.), Normob- 
lastic anemia (nb), Jaundiced (ja), Spherocytic anemias (sph, sph/ 
sup ha/), sph/sup 2J/, sph/sup 2BC/, Flexed-tail anemia (f), Micro- 
cytic anemia (mk), Sex-linked anemia (Sla), Alpha thallasemia 
(Hba/sup th/), and a hypochromic anemia associated with low 
transferrin levels (hpx). Our findings indicate that the erythroid 
defect in W-anemias stem from an intrinsic defect in the erythroid 
progenitor cells, and that all other erythroid hemostatic mecha- 
nisms are fully functional. Hertwig's anemia (an) is affected in a 
similar fashion. However, in the case of Steel anemias, the eryth- 
roid progenitors are repressed, but when transplanted to appropri- 
ate recipients were found to be fully functional. 70 refs., 4 tabs. 


5510 Physiological Systems 

REFER ALSO TO CITATION(S) 29377 
5520 Public Health 

REFER ALSO TO CITATION(S) 29195, 29201 


29380 The probability of cancer causation by a specific 
earlier radiation exposure. Bond, V.P. (Brookhaven National 
Lab., Upton, NY 11973). pp 76 of Abstracts of papers for 
the thirty-second annual meeting of the Radiation Research 
Society. Philadelphia, PA; Radiation Research Society 
(1984). (CONF- 8403123). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The large incidence of spontaneous cancers and the lack of a 
“marker” to permit identification of a specific cancer with a speci- 
fied causative agent poses substantial problems for the “medical 
expert” approach to adjudicating radiation claims. A “probability of 
causation” approach is described, in which the probability of a 
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specified earlier radiation dose being exclusively causative is taken 
to be the risk attributable to that dose, divided by the sum of this 
same risk and that attributable to all other causes. The approach is 
justified for “low level radiation exposure” where single hit kinetics 
pertain, and may be applied to or include specific mutagens or car- 
cinogens other than radiation only if credible models consistent 
with exclusivity are assumed or known to apply. Uncertainties in 
dose and epidemiological data, and the application of population 
based data to the individual situation are discussed. The approach 
appears to be best suited to an administrative rather than a litigative 
solution to the causation problem. As such it could ensure predict- 
ability of outcome and therefore of costs on a population or statisti- 
cal basis, thus allowing employer organizations to cover costs by 
internalization or insurance. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 28945, 28950, 29197 


29381 (CONF-8505349—, pp 25-37) Possible measures 
to counter forest decline related to forestry practices. Gus- 
sone, H.A. 1985. (In German). NTIS (US Sales Only), PC 
A06. File Number DE87751848. 

From LIGNA Hannover: international trade fair for machin- 
ery and equipment for the wood and forestry industries; Hannover, 
F.R. Germany (15 May 1985). 

Berichte des Forschungszentrums Waldoekosysteme/Wald- 
sterben. 

In total, the measures available to prevent forest decline due 
to forestry practices are rather limited. In addition to silviculture 
practices such as optimal thinning and planting, fertilization and 
liming are important. Needs, strategies and costs of fertilization and 
liming are explained in detail. 


29382 (IAEA-TECDOC—404) Research and development 
of controlled release technology for agrochemicals using iso- 
topes. Report of a seminar held in Vienna, 1-5 July 1985. 
(International Atomic Energy Agency, Vienna (Austria); 
Food and Agriculture Organization of the United Nations, 
Rome (Italy)). Jan 1986. 54p. (CONF-850725—Summ.). 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE87701943. 

From FAO/IAEA seminar on research and development of 
controlled release technology for agrochemicals using isotopes; 
Vienna, Austria (1 Jul 1985). 

In recent years, increasing investment has been made into 
development of measures to reduce pesticide contamination of food 
and the environment while at the same time protecting crops and 
livestock from pest attack. Studies to develop controlled-release 
technology are frequently carried out with labelled compounds. Ra- 
diotracer techniques provide a unique tool in measuring the release 
rate of the chemical, the stability of the chemical within the formu- 
lation and evaluating the effect of environmental factors on the re- 
lease rate. These technologies and pesticide residue problems were 
the theme of the Seminar. The Seminar has illustrated the potential 
value of isotope techniques and has reviewed information on cur- 
rent developments in this field and their relevance to agriculture in 
developing countries. 


29383 (INIS-mf—10840, pp 110-121) Food irradiation. 
Sedlackova, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez, 
Czechoslovakia). 1985. (In Czech). NTIS (US Sales Only), 
PC A08/MF AOl1. File Number DE87701823. (CONF- 
8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The radiation treatment of foods and agricultural produce is 
mainly applied to inhibit germination, for disinfestation, to improve 
hygienic conditions, etc. Briefly assessed are convenient radiation 
sources, irradiation techniques and the benefits of treating food in 
this manner. The basic principles are explained of chemical and bio- 
logical changes in foods following irradiation. A survey is given of 
irradiation sources designed for the treatment of foodstuffs and for 
a number of countries a list of foodstuffs is given where irradiation 
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is permitted. The principles of designing irradiation plants for food- 
stuffs are described. (J.C.). 


29384 (INIS-mf—10840, pp 68-78) Radiosterilization. 
Olbrichova, D.; Provaznikova, D.; Zouharova, A.; Kolar- 
ova, J. 1985. (In Czech). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE87701823. (CONF-8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The aim of radiosterilization if the inactivation of viable 
microorganisms for which the criterion is the irreversible loss of re- 
production capacity. A number of microbiologicl testing techniques 
have been suggested to control the efficiency of radiosterilization. 
The main reactions are summed up assumed to take place in organ- 
ic polymers during irradiation. The basic demands are given on 
packing materials and on microbiological tests required to control 
the permeability of films to microorganisms and the ability of the 
packing to preserve the sterility of the product. The technological 
equipment is described of the irradiation plant for radiosterilization 
in Veverska Bityska. (J.C.). 


29385 (INIS-mf—10843, pp 46) Determination of plant- 
acceptable phosphorus in soils using **P. Rigas, J. (Ustav Ra- 
dioekologie a Vyuzitia Jadrovej Techniky, Kosice, Czecho- 
slovakia). 1985. (In Slovak). NTIS (US Sales Only), PC 
A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29386 (NIRS-RSD—73, pp 10-11) Strontium-90 and 
cesium-137 in rice (consuming districts) (from Nov. 1984 to 
Jan. 1985). Environmental and dietary materials. Jun 1985. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE87780116. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in rice were determined using radiochemi- 
cal analysis. Polished rice was collected in eight consuming districts 
when new crops were first put on sale. The sample was carbonized 
and ashed in a porcelain dish. The maximum values of Sr-90 and 
Cs-137 were 0.5 +- 0.20 pCi/kg in rice from Aomori and 3.1 +- 
0.32 pCi/kg in rice from Nagasaki, respectively, which were col- 
lected in January, 1985. (Namekawa, K.). 


29387 (NP—7751846) Dynamic simulation of operational 
classes. An aid in forest damage assessment and decision-find- 
ing in forestry enterprises. Moechring, B. (Goettingen Univ. 
(Germany, F.R.). Forschungszentrum Waldoekosysteme - 
Waldsterben). 1986. 276p. (In German). NTIS (US Sales 
Only), PC A13. File Number DE87751846. 

The objective of this work is to develop a flexible calcula- 
tion model with the aid of which the consequences of damage can 
be presented in categories of nature and economics. That model is 
to provide basic data for evaluating damage from immissions and as 
decision-aids in forestry. 


29388 (TVA/OACD—87/3) Progress ‘86: National Fer- 
tilizer Development Center. (Tennessee Valley Authority, 
Muscle Shoals, AL (USA). Office of Agricultural and 
Chemical ess National Fertilizer Development 
Center, Muscle Shoals, AL (USA)). 1985. 24p. NTIS, PC 
A02/MF A01. File Number DE87900680. 

This document is divided into the following sections: fertiliz- 
er research, new processes, national introduction of experimental 
fertilizers, information systems, renewable energy research, helping 
Valley farmers, new crops, conservation model, family farms, help- 
ing minority farmers, other demonstrations. (DLC) 
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29389 (AD-A—176675/7/XAB) Proliferative characteris- 
tics of intestinal stem cells. Response and protection to high- 
energy or fission spectrum neutrons or photons. Technical 
report, 1 December 1983-1 December 1985. Hanson, W.R. 
(Rush Presbyterian Saint Luke’s Medical Center, Chicago, 
IL (USA)). 30 Apr 1986. 3lp. NTIS, PC A03/MF AO1. 

Cytosine Arabinoside (Ara/C) is an S-phase cytoxic agent. 
Since nearly half the proliferating cells in the murine crypt are in 
the S phase, Ara/c treatment, the clonogenic cells (the cells respon- 
sible for tissue regeneration) in the crypt are considerably less sensi- 
tive to photon radiation than colonogenic cells of control animals. 
Evidence suggests that the reason for this radioprotection by a 
toxic agent is the Ara/c-induced alteration in the cell age distribu- 
tion of the clonogenic cells. Normally, the clonogenic cells are in a 
Gi or Go stage of the cell cycle and are unaffected directly by 
Ara/c; however, following Ara/c treatment of an animal, the clon- 
ogenic cells enter the cell cycle. By 12 hours, the clonogenic cells 
proceed in a partially synchronized fashion to a mid toi late S phase 
of the ceii cycle where they are less sensitive. WR-2721 appears to 
protect cells from radiation throughout the cell cycle and most 
likely acts through a mechanism different from Ara/c. Results of 
this contrast showed that the combination of Ara/c and WR-2721 
protected the gut from photon injury to a greater extent than each 
agent alone. The protection from Fermilab neutrons by the combi- 
nation was slightly better than each agent and there was no addi- 
tional protection of Ara/c combined with WR-2721 for injury by 
JANUS fission spectrum neutrons. These treatments did not alter 
the animal response at doses in the bone marrow lethal range. 


29390 (CONF-861044—7) Quality factors. Kerr, G.D. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
ACO05-840R21400. 20p. NTIS, PC A02. File Number 
DE87009026. 

From Hanford Life Sciences symposium: radiation protec- 
tion-a look to the future - celebrating four decades of research at 
Hanford; Richland, WA, USA (21 Oct 1986). 

The quality factor, Q, is a dimensionless modifier used in 
converting absorbed dose, expressed in rads (or grays), to dose 
equivalent, expressed in rems (or seiverts). The dose equivalent is 
used in radiation protection to account for the biological effective- 
ness of different kinds of radiation. The quality factor is related to 
both the linear energy transfer (LET) and relative biological effec- 
tiveness (RBE). The RBE’s obtained from biological experiments 
depend in a complex way on the observed biological effect, the 
specific test organism, and the experimental conditions. Judgement 
is involved, therefore, in the choice of the quality factor. Questions 
regarding the adequacy of current Q values for neutrons were 
raised first in a 1980 statement by the National Council on Radi- 
ation Protection (NCRP) and later in a 1985 statement by the Inter- 
national Commission on Radiological Protection (ICRP). In 1980, 
the NCRP alerted the technical community to possible future in- 
creases between a factor of three and ten in the Q for neutrons, and 
in 1985, the ICRP suggested an increase by a factor of two in Q for 
neutrons. Both the ICRP and NRCP are now recommending essen- 
tially the same guidance with regard to Q for neutrons: an increase 
by a factor of two. The Q for neutrons is based on a large, albeit 
unfocused, body of experimental data. In spite of the lack of focus, 
the data supporting a change in the neutron quality factor are sub- 
stantial. However, the proposed doubling of Q for neutrons is 
clouded by other issues regarding its application. 33 refs., 4 figs., 6 
tabs. 





4065 / ERA-12/14 


29391 (DOE/ER/60119—T4) Lung cancer epidemiology 
in New Mexico uranium miners: Third annual report for the 
period 1 April 1985-15 December 1985. Samet, J.M. (New 
Mexico Univ., Albuquerque (USA)). Dec 1985. Contract 
AS04-83ER60119. 83p. NTIS, PC A05/MF A0Ol; 1; GPO 
Dep. File Number DE87008952. 

This Technical Progress Report for the first 32 months of 
the contract "Lung Cancer Epidemiology in New Mexico Uranium 
Miners"describes by task the activities finished or begun since 
April, 1983. For the retrospective cohort study of miners with first 
underground experience before 1971, abstracting and entering of all 
the Grants Clinic smoking and mining histories has been completed, 
and editing is under way. All company-reported Working Level 
Months (WLM) data for 1967 to 1982 have been abstracted, keyed, 
and edited. For earlier years, the data base of working level meas- 
urements obtained from state agencies is also completed. Further 
follow-up of the cohort has been accomplished through the Social 
Security Administration and the National Death Index. Death cer- 
tificates have been received for 345 deceased cohort members. For 
feasibility evaluation of a prospective cohort study of miners with 
first underground experience after 1970, refinements of previous 
projections of available subjects have been made. An estimated 
10,447 persons are available but with low mean cumulative expo- 
sures. Grants Clinic information for all miners has been collected 
on microfilm. Finally, planning for analysis has continued. To cal- 
culate comparison mortality rates, it is necessary to derive popula- 
tion estimates for New Mexico from 1957 through 1982. This task 
has been completed, and racial/ethnic group-specific rates have 
been computed for 1958 to 1982. Alternative statistical approaches 
for data analysis are being considered. 5 refs., 1 fig., 8 tabs. 


29392 (HEDL-SA—3565-FP) DOE contractor radiation 
safety CBT [computer based training] course. Gardner, P.R. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 1986. Contract AC06-76FF02170. 8p. (CONF- 
861135—2). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87007705. 

From Association for the Development of Computer-Based 
Instructional Systems meeting; Washington, DC, USA (10 Nov 
1986). 

Westinghouse Hanford Company developed a generic Radi- 
ation Worker safety CBT course for Department of Energy con- 
tractors. Task analysis concentrated on actual and potential tasks 
and included visits to fourteen different contractor sites. Team 
Design and Prototype verification formed the major portion of the 
development phase. Lesson entry was accomplished using the 
WISE author system from WICAT Systems, Inc. The course fea- 
tures graded task simulations for both Pretest and Final; fourteen 
Topics in five Lessons, each Topic keyed to “Critical Acts” and 
Questions in the Pretest and Final; Automatic, Intensive, and 
Manual modes of instruction available for each Lesson; Practical 
Problems and Sample Questions associated with each Topic; and 
provisions for local configuration in several areas. The course is de- 
liverable on IBM PC compatible equipment. 2 refs. 


29393 (IAEA-TECDOC—396, pp 37-54) Progress in the 
selective thermal neutron capture therapy of malignant mela- 
noma. Mishima, Y.; Ichihashi, M.; Tsuji, M.; Ueda, M.; 
Hatta, S.; Suzuki, T. (Kobe Univ., Japan; ‘Azabu Univ., Sa- 

Japan). Dec 1986. NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE87701940. 

In Exploration of the possibility of high LET radiation for 
non-conventional radiotherapy in cancer. Final report of a co-or- 
dinated research programme sponsored by the IAEA 1981-1985. 

For the purposes of thermal neutron capture therapy of ma- 
lignant melanoma of the skin, several melanoma-seeking compounds 
labelled with %B have been synthesized and tested. Successful 
treatment of local advanced melanoma of pig skin has been carried 
out. The possibility of extending the approach to another tumour, 
synthesizing the specific proteins (thyroid cancer, squamous cell 
carcinoma), has been discussed. 18 references, 16 figures. 
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29394 (IAEA-TECDOC—396, pp 7-20) Multidiscipli- 
nary approach to the use of the Buenos Aires Pelletron UD20 
heavy ion accelerator in radiobiological research. Rey, M.B. 
de; Bernaola, O.A.; Mazzei, R.; Itoiz, M.E.; Suquet, G.; 
Schwindt, M. (Comision Nacional de Energia Atomica, 
Buenos Aires, Argentina). Dec 1986. NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE87701940. 

In Exploration of the possibility of high LET radiation for 
non-conventional radiotherapy in cancer. Final report of a co-or- 
dinated research programme sponsored by the IAEA 1981-1985. 

The Tandem accelerator is being assembled in the Physics 
Department of the National Atomic Energy Commission. Several 
research plans are being conducted in order to further perform bio- 
logical investigations with the accelerator in several model systems 
whose responses to low LET as well as high LET radiations are 
well known. Differential responses due to plateau ionizations and 
Bragg peak ionizations on hair follicle growth and epidermal enzy- 
matic activities are described. 15 references, 13 figures. 


29395 (IC—86/165) Evolutionary implications of genetic 
code deviations. Chela Flores, J. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1986. 19p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701963. 

By extending the standard genetic code into a temperature 
dependent regime, we propose a train of molecular events leading 
to alternative coding. The first few examples of these deviations 
have already been reported in some ciliated protozoans and Gram 
positive bacteria. A possible range of further alternative coding, 
still within the context of universality, is pointed out. 26 references, 
3 tables. 


29396 (INIS-BR—588) Repair and mutagenesis on micro- 
organisms due to irradiation cellular responses. Gomes, R.A. 
(Rio de Janeiro Univ. (Brazil). Inst. de Biologia). Jan 1985. 
86p. (In Portuguese). NTIS (US Sales Only), PC A05/MF 
A01. File Number DE87701801. 

The molecular bases of ascorbic acid effects in SOS func- 
tions of E.Coli are studied. The effect of triplet acetone on lambda 
bacteriophage is evaluated. The oncogenic potential of some phar- 
maceuticals is investigated. 


29397 (INIS-mf—10840, pp 146-155) Radiation 

tion in handling io radiation sources. A. 1985. 
(In Czech). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE87701823. (CONF-8510427—). 

From Course of lectures on radiation technologies; Rez, 
Czechoslovakia (2 Oct 1985). 

The basic stages of ionizing radiation interaction with live 
matter are summed up. The effects are described of radiation on 
cells and tissues, the relationship is described of the dose (threshold, 
threshold-free) and the response in organisms, early and delayed ra- 
diation effects. The system has been laid down of limiting radiation 
doses and its basic principles are described. Concrete radiation dose 
limits have been adopted for planning and controlling work safety 
in handling radiation sources. Consistent inspection is implemented 
of work safety, controlled areas defined and personnel and work- 
place monitoring provided. An emergency plan is designed for the 
case of a radiation accident. (J.C.). 


29398 (JINR—19-86-159) Diploid yeast survival after y- 
irradiation: the genetic control of delayed colony appearance. 
Lobachevskij, P.N.; Mishonova, V.B. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Nuclear Problems). 
1986. 6p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AOl. File Number DE87702031. 

Submitted to the journal Radiobiologiya. 

The influence of rad mutations leading to increased radiosen- 
sitivity on delayed colony appearance (DCA) of diploid yeast Sac- 
charomyces cerevisiae exposed to y-irradiation is investigated. It 
has been found that the most sensitive mutants rad 52/rad 52 and 
rad 54/rad 54 have no intrinsic difference in DCA effect compared 
with wild type cells. The number of other mutants, for example rad 
53/rad 53 and rad 55/rad 55, have essentially reduced DCA effect. 
DCA effect is also found to be not dependent on extent of rapid 
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and liquid holding recovery of wild type cells. The investigation re- 
sults permit to draw a conclusion about the independence of proc- 
esses determining the DCA, and the processes forming the basis of 
cell recovery radiation damages. 11 references, 1 table. 


(PTB-Dos—12, pp 87-91) Determination of whole- 
body dose. Eckerl, H.; Drexler, G. (Gesellschaft fuer Strah- 
len- und Umweltforschung m.b.H. Muenchen, Neuherberg, 
Germany, F.R. Inst. fuer Strahlenschutz). Dec 1985. (in 
German). NTIS (US Sales Only), PC A07/MF AOl. File 
Number DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The radiation risk is assessed by the whole-body dose equiv- 
alent induced in the various body tissues by the ionizing radiation. 
As this dose cannot be measured direct in the human body, conver- 
sion factors are required which take into account the various local 
doses or personal doses and the various irradiation geometries, as a 
function of radiation energy. The whole-body dose determined by 
means of conversion factors includes errors which have to be quan- 
tified as far as possible. 


29400 (RERF-TR—6-85) Improved Monte Carlo eStima- 
tion of statistical significance for tests of trend in rates or 
proportions. Kopecky, K.J.; Preston, D.L. (Radiation Ef- 
fects Research Foundation, Hiroshima (Japan)). Oct 1985. 
22p. (In Japanese). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87701911. 

Asymptotic significance levels of tests for monotone trends 
in rates or proportions can be profoundly anticonservative when 
applied to small numbers of events and when distributions of expo- 
sure to risk are highly skewed. In such cases Monte Carlo (MC) 
estimation of observed levels of significance (p-values) can be very 
useful. We describe a simple technique of importance sampling (IS) 
which can greatly improve the efficiency of MC estimation in this 
setting. Implementation of the IS technique is described, and the 


variance of the IS estimator is derived. It is shown that, in many 
situations likely to occur in practice, the variance is substantially 
less than that of a simple MC estimator proposed earlier. General- 
izations beyond the case of survival data without ties are described, 


and the use of IS is illustrated with data regarding mortality among 
atomic bomb survivors. 


29401 Method for estimating the systemic burden of Pu 
from urinalyses. Leggett, R.W.; Eckerman, K.F. (Oak Ridge 
ie Lab., TN). Health Physics; No. 3, 337-346(Mar 

It is generally agreed that Langham’s model for urinary ex- 
cretion of Pu substantially overestimates the systemic burden sever- 
al years after exposure. Improved estimates can be derived from in- 
formation obtained since the development of that model, including 
comparative urine and autopsy data for occupationally exposed per- 
sons; reanalyzed and updated data for human subjects injected with 
Pu; and a large body of general physiological and Pu-specific infor- 
mation on the processes governing the behavior of Pu in the body. 
We examine modeling approaches based on each of these sets of in- 
formation and show that the three approaches yield fairly consist- 
ent estimates of the urinary excretion rate over three decades after 
contamination of blood. Estimates from the various approaches are 
unified to obtain a single set of predicted urinary excretion rates 
that, in effect, is based on all three bodies of information. A simple 
method is described for using these excretion rates to estimate in- 
takes and systemic burdens of Pu. 


29402 Toxoplasma antibodies and retinochoroiditis in the 
Marshall Islands and their association with exposure to radio- 
active fallout. Adams, W.H.; Kindermann, W.R.; Walls, 
K.W.; Heotis, P.M. (Brookhaven National Lab., Upton, 

. American Journal of Tropical Medicine and "ates 
No. 2 315-320(Mar 1987). 

Nearly universal serologic evidence of Toxoplasma gondii 
infection was found to have occurred by adulthood in 517 Marshal- 
lese tested in 1981-1982. The prevalence and incidence of retinal le- 
sions compatible with toxoplasmosis were 3.9% and 273 cases/ 
year/100,000 seropositive persons, respectively, thus indicating a 
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significant public health problem. Seronegativity was significantly 
more common in a subgroup of Marshallese that had received 110- 
190 rads of total-body gamma radiation as a consequence of acci- 
dental exposure to radioactive fallout in 1954. Despite this finding 
there was no evidence of an increase in clinically significant lesions 
in exposed persons. 


29403 Actinide distribution in the human skeleton. Kath- 
ren, R.L.; McInroy, J.F.; Swint, M.J. (Pacific Northwest 
1987) Richland, WA). Health Physics; No. 2, 179-192(Feb 

Radiochemical analysis of two half skeletons donated to the 
United States Transuranium Registry from individuals with occupa- 
tionally incurred depositions, one of **!Am and the other of Pu, 
revealed an inverse proportionality between the concentration of 
actinide in the bone ash and the fraction of ash (or the calcium con- 
tent of the ash). A similar relationship was observed in a third case 
suffering from osteoporosis, but the slope was shallower. These re- 
sults suggest that accurate estimates of the total skeletal content of 
actinide can be made from radiochemical analysis of only a few 
bone samples. 


29404 Nuclease P/sub 1/ digestion of y-irradiated DNA. 
Isildar, M.; Bakale, G.; Schulte-Frohlinde, D.; Sonntag, 
C.V. (Div. of Radiation Biology, Case Western Reserve 
Univ., Cleveland, OH 44106). pp 91 of Abstracts of papers 
for the thirty-second annual meeting of the Radiation Re- 
search Society. Philadelphia, PA; Radiation Research Socie- 
ty (1984). (CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Previous studies of DNA lesions at the molecular level in ir- 
radiated aqueous DNA solutions successfully identified a variety of 
alterations on the base and sugar moieties; however the relative im- 
portance of this damage to mutagenicity, carcinogenicity and cell 
death could not be ascertained. As a step toward understanding 
these processes, which are presumed to develop as a result of in- 
complete DNA repair, the authors attempted to identify the DNA 
fragment found to be resistant to enzymatic digestion in the irradi- 
ated DNA in an earlier study. Following irradiation, calf thymus 
DNA and poly C were digested with DNase I, acid and alkaline 
phosphatase and nuclease P/sub 1/ or DNase I, alkaline phospha- 
tase, PDE I and PDE II at 37°C. The digests were analyzed with 
ion-exchange liquid chromatography. With either nuclease P/sub 1/ 
or PDE I - PDE II enzyme systems, the digestion of the irradiated 
DNA was incomplete. Results show that the reduction of the irra- 
diated DNA with NaBH/sub 4/ did not change the chromatogra- 
phic profile of the digest, and chromatographic and spectrophoto- 
metric data indicate that the resistance to enzyme action appears to 
be due to the alterations at the sugar moiety. 


29405 Theory of strand breaks in DNA by heavy parti- 
cles. Magee, J.L.; Chatterjee, A. (Lawrence Berkeley Lab., 
Biology and Medicine Div., Univ. of California, Berkeley, 
CA 94720). pp 90 of Abstracts of papers for the thirty- 
second annual meeting of the Radiation Research Society. 
Philadelphia, PA; Radiation Research Society (1984). 
(CONF- 3403123). Contract AC03-76SF00098. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Strand breaks in DNA irradiated in aqueous solution are 
produced both by direct excitation of the DNA (direct mechanism) 
and by water radicals (indirect mechanism). The objective of radi- 
ation chemical theory is to understand the mechanisms and yields 
of these strand breaks in terms of the track model which has been 
used successfully to explain water decomposition yields. Theoreti- 
cal considerations suggest that radiation induces only single strand 
breaks, and that double strand breaks occur as a result of pairs of 
single strand breaks within a minimum distance; thus the yields of 
double strand breaks in heavy particle irradiations are particularly 
important for an understanding of mechanism. The authors have 
made theoretical studies on small DNA molecules (SV40 and X174) 
in dilute aqueous solution under conditions in which (a) direct and 
(b) indirect effects dominate. For comparison with theory, the au- 
thors have had available experimental data obtained in this labora- 
tory and others for heavy particles with LET’s ranging from 0.02 
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eV/A to over 1000 eV/A. The authors present the results and also 
consider the significance of these results with respect to the de- 
pendence of cell survival on particle charge and velocity. 


5603 Chemicals Metabolism And Toxicology 


REFER ALSO TO CITATION(S) 28280, 28281, 28701, 29190, 29197, 29200, 
29202, 29207, 29209, 29211, 29212, 29224, 29266, 29270, 29272, 29273, 29278, 
29280, 29288, 29396 


29406 (AD-A—176371/3/XAB) Biomedical effects of 
chemical-threat-agent antidote and pretreatment drugs. An ab- 
stracted bibliography. Volume 1. Interim report. Lentz, J.M.; 
Reams, G.G.; DeJohn, C.A. (Naval Aerospace Medical Re- 
search Lab., Pensacola, FL (USA)). Apr 1986. 96p. NTIS, 
PC A05/MF AOl. 

The bibliographic abstracts in this report are part of a 
project to assess biomedical effects of chemical-warfare antidote 
agents and related pre-treatment drugs. Specific attention is focused 
on the biomedical effects in the following general areas: vision, au- 
ditory, spatial orientation, musculoskeletal, cardipulmonary, cogni- 
tive performance, pharmacology, cutaneous stimuli, and cortical ef- 
fects. In some cases, the bibliography addresses other therapeutic 
drugs that may be used simultaneously with chemical-warfare anti- 
dotes. 


29407 (CONF-8505349—, pp 38-63) Monitoring forest 
damages. Kenneweg, H. (Goettingen Univ., Germany, F.R. 
Forschungszentrum Waldoekosysteme - Waldsterben; Tech- 
nische Univ. Berlin, Germany, F.R. Inst. fuer Landschafts- 
und Freiraumplanung). 1985. (In German). NTIS (US Sales 
Only), PC A06. File Number DE87751848. 

From LIGNA Hannover: international trade fair for machin- 
ery and equipment for the wood and forestry industries; Hannover, 
F.R. Germany (15 May 1985). 


Berichte des Forschungszentrums Waldoekosysteme/Wald- 
sterben. 


The lecture tries to summarize the existing problems and re- 
search needs in the field of monitoring the wide-spread phenome- 
non “Waldsterben”. The new forest disease occured earlier than it 
appeared to the great public. Examples for early detection and rea- 
sons for difficulties to identify the complex disease are mentioned 
and illustrated. Inventory methods which were applied from 1978 
until 1984 in West Germany are described. Some critical comments 
are made concerning the general inventory philosophy, and the 
way of presenting inventory results. Main points of critics are neg- 
lection of both standard deviation for publication of inventory re- 
sults and change-causing influences of dynamic processes within 
forest ecosystems under permanent stress. Further problems rise 
from defining damage symptoms for single trees of different tree 
species and for forest stands. It is particulary difficult to find symp- 
toms which are both specific and easily applicable. The demand for 
quantifying data on forest damage symptoms cannot be settled suffi- 
ciently well yet. Losses of Timber-volume-increment are obvious; it 
is, however, very difficult, if not impossible yet, to quantify this 
consequence of damage for large areas like West Germany, due to 
missing former inventory data. In southeastern USA the appearance 
of increment losses could be proven by comparison of inventory- 
results from subsequent occasions. Germany will need much more 
time or spend much more money, before reliable results on chang- 
ing timber increment may become available. 


29408 (CONF-8703112—2) Genetic and molecular char- 
acterization of genomic regions surrounding specific loci of 
the mouse. Russell, L.B.; Rinchik, E.M. (Oak Ridge Nation- 
al Lab., TN (USA)). 1987. Contract AC05-840R21400. 23p. 
NTIS, A02/MF A0Ol; GPO Dep. Fil Number 
DE87009020. 

From Banbury Centre conference on mammalian cell muta- 
genesis; Cold Springs Harbor, NY, USA (22 Mar 1987). 

Mutations detected by the mouse specific-locus test (SLT) 
include multilocus deletions as well as intragenic lesions. Genetic 
analyses have characterized sets of presumed overlapping deletions 
and have mapped previously unrecognized genes to the regions sur- 
rounding each of several specific loci. Molecular entry to one of 
these regions, d se, was achieved by utilizing a viral integration at, 
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or near, a marker locus. Presumed deletions were shown to be, in 
fact deleted for DNA sequences, and the physical map was orient- 
ed relative to the earlier functional map. Presently, a random-clone 
approach is being used for initiating molecular characterization of 
regions, which, in aggregate, span a minimum of 9 cM. Mapping to 
subregions already identified by functional units will facilitate the 
generation of comprehensive molecular maps and the identification 
of numerous structure-function correlations for the regions. Results 
of the genetic and molecular analyses of multilocus deletions have 
enhanced the value of the SLT by adding qualitative to quantitative 
capabilities. Studies of the heterozygous effects of deletions (which 
are the predominant lesions induced by many mutagens) provide in- 
formation important to assessment of genetic risk. Long deletions 
are, further, providing tools for targeted mutagenesis studies that 
will generate information on the number of loci within segments of 
defined length that are capable of mutating to detectable alleles, as 
well as providing new mutations important for strategies of refining 
molecular and functional maps. 28 refs., 2 tabs. 


29409 (INIS-BR—591) Damages induced in lambda 
phage DNA by enzyme-generated triplet acetone. Menck, 
C.F.; Cabral Neto, J.B.; Gomes, R.A.; Faljoni-Alario, A. 
(Rio de Janeiro Univ. (Brazil). Inst. de Biologia; Sao Paulo 
Univ. (Brazil). Inst. de Quimica). 1985. 15p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701804. 

Exposure of lambda phage to triplet acetone, generated 
during the aerobic oxidation of isobutanal by peroxidase, leads to 
genome lesions. The majority of these lesions are detected as DNA 
single-strand breaks only in alkaline conditions, so true breaks were 
not observed. Also, no sites sensitive to UV-endonuclease from Mi- 
crococcus luteus were found in DNA from treated phage. The par- 
ticipation of triplet acetone in the generation of such DNA damage 
is discussed. 


29410 (INIS-BR—592) Phage inactivation by triplet ace- 
tone. Gomes, R.A. (Rio de Janeiro Univ. (Brazil). Inst. de 
Biologia). 1985. 16p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701805. 

The exposure of lambda phage to triplet acetone is studied. 
The triplet acetone is obtained from aerobic oxidation of isobutanal 
catalysed by peroxidase. A decrease of lambda phage ability to 
infect Escherichia coli is reported, perhaps, partially due to the pos- 
sible production of lesions in the phage genome. 


29411 (INIS-BR—593) Relevance of DNA repair path- 
ways on ascorbic acid effects on Echerichia Coli K-12 cells. 
Slyus, M.A. van; Oliveira, R.L.B. da C.; Felzenszwalb, L.; 
Gomes, R.A.; Menck, C.F. (Rio de Janeiro Univ. (Brazil). 
Inst. de Biofisica). 1985. 22p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE87701806. 

Inactivation kinetics were performed with repair proficient 
and deficient Escherichia coli K-12 cells treated with oxidized solu- 
tions of ascorbic acid. The repair pathways controlled by the recA 
and uvrA gene products are essential for cell survival to the treat- 
ment. However, SOS chromotest result indicates that the SOS 
functions are only induced at high and toxic concentrations of the 
drug. Moreover, single strand breaks in DNA from treated cells are 
detected, demonstrating genome damage promoted by oxidized so- 
lutions of ascorbate. 


29412 (Juel-Spez—369) Air pollution effects on forest 
trees and forest soils. Fuehr, F.; Ganser, S.; Kloster, G.; 
Prinz, B.; Stuettgen, E. (comps.). (Landesanstalt fuer Immis- 
sionsschutz des Landes Nordrhein-Westfalen, Essen (Ger- 
many, F.R.)). Aug 1986. 476p. (In German). (CONF- 
8512104—). NTIS (US Sales Only), PC A21/MF A0O1. File 
Number DE87751847. 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

From December 2-4, 1985 the ‘Project Management for 
Ecotoxicological Research’ in the Nuclear Research Centre, Juelich 
(PTU) and the ‘Landesanstalt fuer Immissionsschutz’ des Landes 
Nordrhein-Westfalen (LIS) organized a joint seminar concerning 
the topics a) effects of air pollutions on above parts of forest trees 
(LIS), b) effects of air pollutions on soil and below parts of forest 
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trees (PTU). The presentations to topic a) were focused on air pol- 
lutants as possible factors for direct damage of above parts of forest 
trees. In order to answer this question both morphological, cytolo- 
gical and physiological aspects were considered. Topic b) empha- 
sized investigations concerning changes of soil conditions by depo- 
sitions of pollutants, nitrogen impact and the effects on forest eco- 
systems as well as turnover of fine roots and the importance/func- 
tion of mycorrhiza within the ecosystem forest/soil. The report 
contains the presentations and results of the mentioned topics. Sepa- 
rate records are available for all 71 papers of these proceedings as 
well as for the 3 summary reviews of the conference papers. 


29413 (Juel-Spez—369,. pp 6-11) Histological, histoche- 
mical and enzymatological investigations on tissues of dam- 
aged trees, ‘in vivo’ and ‘in vitro’. Fink, S. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Conifer needles taken from trees of regions and trials with a 
differing degree of air pollution were examined with special atten- 
tion to morphological marks and element content. The results are 
compared with the final conclusion, that forest damage is primary 
caused by air pollutants. 


29414 (Juel-Spez—369, pp 12-16) Fine structure and ul- 
tracytochemical studies on pines and spruce exposed to SO/ 
sub 2/, ozone and NO/sub X/. Parameswaran, N.; Ruetze, 
M.; Schmitt, U. Aug 1986. (In German). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Conifer needles from trees of different pollutant trials were 
examined by histological methods. Needles with and without pol- 
lutant load were compared. The results are discussed with the final 
conclusion, that it is not possible to declare which part in the 
needle reacts first upon stress. 


29415 (Juel-Spez—369, pp 17-24) Fine structure analyses 
to determine the causes of tree die-back. Parameswaran, N.; 
Liese, W.; Schmitt, U. Aug 1986. (in German). NTIS (US 
Sales Only), PC A21/MF A0O1. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Needles and roots of damaged and not damaged conifers 
were compared. Needles were analyzed by methods of optical mi- 
croscopy and transmission electron microscopy. Histological differ- 
ences appeared as well in needles as in roots. 


29416 (Juel-Spez—369, pp 25-34) Determination of pho- 
tosynthesis parameters as a method for analyzing forest 
damage. Knoppik, D.; Selinger, H. Aug 1986. (In German). 
NTIS (US Sales Only), PC A21/MF A0O1. File Number 
DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Photosynthesis rate of spruce loaded by ozone, acid fog, 
frost and soil acidification was measured. Furtheron the influence 
of calcium and magnesium fertilizers was studied. The results are 
discussed. The direct effect of car exhaust gas purified or not puri- 
fied by catalysator was tested. Unpurified exhaust gas had a more 
negative effect on photosynthesis then the purified one. 


29417 (Juel-Spez—369, pp 35-53) Fine structure and cell 
gg py | studies on healthy and damaged forest trees. Zie- 
gler, H.; Magel, E. Aug 1986. (In German). NTIS (US Sales 
Only), “PC A21/MF AOl. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The effect of defined gas-air mixture on spruce was tested in 
exposition chambers. The influence of ozone and acid fog in combi- 
nation with fertilizers on the content of ADP und ATP in the nee- 
dies and their growth rate was tested. The results are discussed. 


29418 ae pp 54-58) Comparative studies on 
spruce trees in forests wi ith high SO/sub 2/ exposure and in 
so-called ‘pure air’ regions. Osswald, W.F.; Elstner, E.F. 
Aug 1986. Pain German). NTIS (US Sales Only), PC A21/ 
MF AO01. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Spruce needles of regions of different damage degree were 
compared. It was found that stronger damaged needles showed 
higher contents of ascorbic acid, cell structure had changed and a 
secondary fungal infection had taken place. The results are briefly 
discussed. 


29419 (Juel-Spez—369, pp 59-60) Effects of acid rain on 
the barrier properties of plant cuticles. Lendzian, K.J. Aug 
1986. (In German). NTIS (US Sales Only), PC A21/MF 
A01. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The permeability of the cuticla for mercury dioxide, nitro- 
gen oxides and ozone is investigated. The results are outlined. 


29420 (Juel-Spez—369, pp 61-68) Limits of cell tolerance 
to increased proton concentrations. Pfanz, H.; Heber, U. Aug 
1986. (In German). NTIS (US Sales Only), PC A21/MF 
AO01. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The entry of mercury dioxide and mercury acid into the 
leave stomata and the following chemical reactions and physiologi- 
cal effects are described. 


29421 (Juel-Spez—369, pp 69-79) Measurements of pho- 
tosynthesis of healthy and damaged trees: for param- 
eters of early detection of tree damage. Lichtenthaler, H.; 
Schmuck, G.; Nagel, E.; Buschmann, C. Aug 1986. NTIS 
(US Sales Onl y), PC A21/MF AOl. File Number 
DE87751847. (CONF- 8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

That damage to the photosynthetic apparatus and the photo- 
synthetic capacity - be it direct or indirect - is one of the main 
causes of the large scale tree.damage, was proved in our extended 
outdoor and laboratory photosynthetic measurements using differ- 
ent methods. Increasing needle loss and the yellowish-green colour 
of the needles are taken as main indicators of the degree of damage 
to spruce and fir trees. Damaged trees (North and South Black 
Forest) not only exhibit fewer needle-years, the remaining needles 
possess significantly lower photosynthetic rates. The comparative 
determination of photosynthetic parameters is therefore an effective 
instrument in the future investigations of forest die-back. As suita- 
ble methods we recommend the determination of chlorophyll fluo- 
rescence, the ratio of green to yellow leaf pigments (chlorophylls/ 
carotenoids), the measurement of gas exchange (CO/sub 2//H/sub 
2/O-porometer) and the measurement of the water potential (Scho- 
lander pressure device). 


29422 (Juel-Spez—369, pp 80-82) Investigation of the ef- 
fects of air pollutants on the detoxification systems of plants. 
Greim, H.; Senger, J. Aug 1986. (In German). NTIS (US 
Sales Only), PC A21/MF A0O1. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29423 (Juel-Spez—369, pp 83-94) Investigation of the ef- 
fundamen 


fects of SO/sub 2/ on the cellular tals of hydrore- 
gulation of Picea abies, a contribution to research on forest 
die-back. Maier-Maercker, U.; Koch, W. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF AO1l. File 
Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Spruce branches are treated with a defined air-mercury diox- 
ide mixture in gas chambers. The effect of the treatment on the reg- 
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ulation of the transpiration by the stomata and the state of health of 
the plant is exposed. The causes are discussed. 


29424 (Juel-Spez—369, pp 95-105) Comparative gas ex- 
posure measurements on damaged trees in pure air and, alter- 
natively, site conditions at the site of damage for a quantita- 
tive determination of primary damage. Koch, W.; Lautensch- 
lager, K. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Net photosynthesis rate, respiration and transpiration of 
spruce branches were measured in situ. The reaction of the 
branches on purified air were compared with the reaction on un- 
purified air at the research site. The results are discussed with the 
final conclusion, that leaves, stressed by air pollutants show a sig- 
nificant increase of transpiration and respiration. 


29425 (Juel-Spez—369, pp 106-117) Carbon, water and 
nutrients metabolism of spruce trees in highly exposed sites 
on phyllite soil in North Eastern Bavaria. Schulze, E.D.; 
Oren, R.; Werk, K.; Meyer, J.; Zimmermann, R. Aug 1986. 
(In German). NTIS (US Sales Only), PC A21/MF AOl1. 
File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29426 (Juel-Spez—369, pp 118-126) Studies on assimilate 
allocation in undamaged and damaged spruce trees. Beck, E.; 
John, U. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Assimilates of a spruce branch were marked by photosynthe- 
sis of CO/sub 2/-14. Carbon translocation of damaged and healthy 
branches was determined and compared. The results are that dam- 
aged branches do not show a change of the carbon allocation, pos- 
sibly caused by a disturbance of phloem transport. 


29427 (Juel-Spez—369, pp 127-147) Photosynthesis ca- 
pacity and magnesium concentrations of needles of different 
years of spruce trees in the Fichtelgebirge mountains. Lange, 
©. L.; Gebel, J.; Zellner, H.; Schramel, P. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF AOI. File 
Number DE87751847. (CONF-8512104—). 
From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Exchange of carbon dioxide and water of a spruce branch 
was measured in situ. For each measurement needles of the same 
age-class were chosen. Magnesium content of these needles was de- 
termined as well. The results are discussed and show a high corre- 
lation between photosynthetic activity and magnesium content. 


29428 (Juel-Spez—369, pp 148-157) Physiological and 
biochemical analyses of spruce needles and beech leaves. 
Feig, R.; Merg, G.; Herms, A.; Huettermann, A.; Godbold, 


D.L. Aug 1986. (In German). NTIS (US Sales Only), PC 
A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

A research program, monitoring different forests in the 
north a the Federal Republic of Germany, is introduced. The 
trees’ state of health is described by different physiological and bio- 
chemical methods. First results are outlined. 


29429 (Juel-Spez—369, pp 158-165) Measurements in al- 
ternating gas atmospheres on isolated pines in the arid region 
of the Upper Rhine. Abetz, P.; Kuenstle, E. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF AOl. File 
Number DE87751847. (CONF-85 12104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Gas exchange of pine needles was measured over a period of 
ten years. Trees with a little crown and a small stand distance are 
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compared with pines having a big crown and a large stand dis- 
tance. The results are outlined and do not allow the conclusion that 
the net photosynthetic rate declines. 


29430 (Juel-Spez—369, pp 166-181) Physiological, bio- 
chemical and anatomic studies on pollution spruce 
trees in different sites. Wild, A.; Bode, J. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF AOI. File 
Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

In a broadly based study program we are looking for signifi- 
cant physiological, biochemical and anatomical changes in spruce 
needles, which may lead to the phenotypically observable damage 
of the trees. The studies are carried out in various areas in the 
Hunsrueck and in the Taunus. The criteria of yellowing and loss of 
the needles are used for classification of the spruces. Within the dif- 
ferent stands always several pairs of trees are compared (pair-com- 
parison), whereby each pair consists of a damaged and an apparent- 
ly symptom-free or less damaged spruce both standing close togeth- 
er. The experiments carried out in 1985 on one-year-old spruce nee- 
dles of the 7th whorl revealed the following results: The physiolog- 
ical investigations indicate an early impairment of photosynthesis. 
This is manifested by loss of chlorophyll, an inhibition of electron 
transport and an appreciable reduction of photosynthetic activity. 
More negative osmotic potentials in the needles of damaged spruces 
in combination with raised proline content indicate alterations in 
the water balance. However, measurements of the water content 
and the tissue water potential do not reveal any signs of the exist- 
ence of water deficit in the damaged shoots. It is apparent that in 
particular the needles of younger trees maintain an adequate water 
supply by accumulation of osmotic substances with simultaneous re- 
duction of transpiration. The electron microscopic examinations 
show, that the vascular bundle sheath reacts early to damaging in- 
fluences in that organelles and membrane systems degenerate. Par- 
ticularly in the cytoplasmic region of the pit fields multilayered 
membranes and paramural bodies are seen, that one said to have 
implications relating viroid activity. Striking alterations are shown 
by the chloroplasts of the mesophyll cells. The thylakoid system is 
primarily impaired, thereby presumably leading to a decreased as- 
similation efficiency. 


29431 (Juel-Spez—369, pp 182-187) Water transport and 
water metabolism in damaged and healthy spruce trees. 
Strack, S.; Unger, H. Aug 1986. (In German). NTIS (US 
Sales Only), PC A21/MF AOl1. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Healthy and damaged spruce trees were compared with 
regard to water pressure, water flow and water transpiration of 
stems and branches. Tritium served as radio-action tracer. The re- 
sults are discussed and show that the damaged trees do not suffer 
from water stress. 


29432 (Juel-Spez—369, pp 188-200) Spring sap analysis 
in damaged and healthy deciduous trees. Eschrich, W.; Essia- 
mah, S.K. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Content of calcium, phosphates and potassium in leaves and 
bud of beech trees was measured during spring time as well as pH- 
value and different enzymes. The ADP/ATP ratio was determined. 
The results are discussed. 


29433 (Juel-Spez—369, pp 201-207) Morphological aber- 
rations in the development and growth of forest tree shoots. 
Bartels, B. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl1. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 
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Histological and morphological changes of growth patterns 
of spruce and beech trees are used to detect the causes of forest 
die-back. 


29434 (Juel-Spez—369, pp 208-221) Individual and com- 
bined effects of ozone, SO/sub 2/, and acid fog on phenome- 
nological and physiological parameters of conifers and decidu- 
ous trees in combined gas exposure experiments. Krause, 
G.H.M.; Prinz, B. Aug 1986. (In German). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Spruce and beech trees were treated with defined air-ozone 
mixtures in combination with and without acid fog. All trees were 
damaged and showed ozone specific symptoms. The combination of 
ozone and acid fog led to the suspected ‘leaching’ of nutrients. 
Physiological changes of plants are discussed. 


29435 (Juel-Spez—369, pp 222-237) Metabolic studies in 
model ecosystems of young forest trees under defined pollu- 
tion exposure. Seufert, G.; Arndt, U. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF AOl1. File 
Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

A research program is introduced working with open-top 
chambers to detect the causes of forest die-back and element circu- 
lation in ecosystems. First results are outlined. A synthesis of the 
different theories dealing with forest die-back is called for. 


29436 (Juel-Spez—369, pp 238-243) Investigation of the 
individual and combined effects of sulphur compounds and 
ozone on plant growth and development. Schaub, H.; Zwoch, 
I.; Jurat, R. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Laboratory experiments on spruce seedlings were carried out 
in gas chambers. The gas-air mixture contained defined amounts of 
ozone or sulfur dioxide. The plants uptake of water, oxygen, calci- 
um, magnesium, potassium and other elements was measured. The 
results are discussed with the conclusion that in further laboratory 
experiments complex stress situations have to be simulated. 


29437 (Juel-Spez—369, pp 244-276) Recording and anal- 
ysis of pollution exposure effects. Pfeiffer, K.; Rudolph, E. 
Aug 1986. (In German). NTIS (US Sales Only), PC A21/ 
MF AO1. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

A new control system is introduced, monitoring the influ- 
ences of sulfur oxides und fluorides on mosses and their element 
content, spruce, rainwater quality, material properties and some 
vegetation parameters. Results and methods are described and dis- 
cussed. 


29438 (Juel-Spez—369, pp 277-291) Effects of SO/sub 
2/ on the biorhythm, established by measurements of the elec- 
tric conductivity of leaves. Schmitz, J. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF A01. File 
Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Experiments were carried through to investigate the influ- 
ence of air pollutants on the biorhythm of plants. For this purpose 
changes of the electric conductivity in the leaves were measured. 
The results show, that sulfur dioxide changes the biorhythm of 
plants and causes damages of sprout and root. 


29439 (Juel-Spez—369, pp 292-298) Minerals and carbo- 
hydrate washout from young spruce trees as a result of acid 
fog. Mengel, K.; Lutz, H.-J.; Breininger, M.T. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF AO1. File 
Number DE87751847. (CONF-8512104—). 
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From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Young spruce trees were treated with acid fog in gas cham- 
bers. Some of the trees were manured with potassium. The leaching 
solution dripping off the needles was analysed and its element con- 
tent determinated. The results show that the appearing symptoms, 
typical for ‘lametta-syndrom’ are highly correlated with potassium 
deficiency and potassium leaching. 


29440 (Juel-Spez—369, pp 299-304) Pollutant effects on 
the conformation of chlorophyll/protein complexes in dam- 
aged forest trees. Siefermann-Harms, D.; Ninnemann, H. 
Aug 1986. (In German). NTIS (US Sales Only), PC A21/ 
MF AO1. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

In different places the influence of air pollutants on the pro- 
tein properties of pigment-protein-complexes was investigated. The 
methods and materials are introduced. A discussion of the results 
was not possible. 


29441 (Juel-Spez—369, pp 312-316) Analysis of changes 
in leaves and needles of pollution-damaged forest trees. 
Juettner, F. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

To verify the question if volatile organic compounds are re- 
sponsible among other pollutants for European forest die-back this 
research program was started. Chemical analyses of forest-air and 
the needles were carried out. Terpenes were determined. The re- 
sults are discussed with the conclusion, that terpenes do not have 
the same importance for the European forest die-back as in North 
America. 


29442 (Juel-Spez—369, pp 318-321) Morphological crite- 
ria of the new forest . Bartels, H. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF AO1. File 
Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

A summary of three papers and the following discussion is 
given. Subject of these papers were morphological criteria of forest 
damages. The results of the studies about spruce and beech tree are 
described. 


29443 (Juel-Spez—369, pp 322-325) Anatomical and his- 
tological changes in trees. Eschrich, W. Aug 1986. 
(In German). NTIS (US Sales Only), PC A21/MF AO1. 
File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

Histological and anatomical changes of conifers caused by 
air pollutants are described and discussed. Recommendations for 
future research programs are given. 


29444 (Juel-Spez—369, pp 326-338) 
changes in damaged trees. Lange, O.L.; Zellner, H. Au 
1986. (In German). NTIS (US Sales Only), PC A21/MF 
A01. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The report summarizes the results of papers and discussions 
about subjects dealing with physiological changes in damaged trees. 
The most important topics were: balance of water, nutrients and 
the photosynthetic gas-exchange and content of pigment. 


Physiological 


29445 (Juel-Spez—369, pp 339-344) Biochemical changes 
in damaged trees. Ziegler, H. Aug 1986. (In German). NTIS 


(US Sales Only), A21/MF AOl. File Number 
DE87751847. (CONF-8512104—). 
From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 
¢ report summarizes the results of papers and discussions 
about subjects dealing with biochemical changes in damaged trees. 
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The most important topics were: laboratory experiments, biochemi- 
cal parameters characterizing the development and dimension of 
damage, decontamination systems and specific biochemical indica- 
tors. 


29446 (Juel-Spez—369, pp 345-352) Investigations of 
fundamental mechanisms and methodological studies. Steub- 
ing, L. Aug 1986. (In German). NTIS (US Sales Only), PC 
File Number DE87751847. 


A21/MF_ AO1. 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The report summarizes the results of papers and discussions 
dealing with different methods for monitoring and detecting symp- 
toms and causes of forest die-back. The methods are introduced and 
their advantages and disadvantages are discussed. Recommenda- 
tions for future research programs are given. 


(CONF- 


29447 (Juel-Spez—369, pp 353-361) Effects of SO/sub 
2/ and other ‘classic’ air pollutants. Wentzel, K.F. Aug 1986. 
(In German). NTIS (US Sales Only), PC A21/MF AOl. 
File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The report summarizes results of papers and discussions 
dealing with effects of sulfur dioxide and other air pollutants on 
forest ecosystems. Perceptions of this research sector, won during 
the last hundred years, are outlined. Old and new symptoms of Eu- 
ropean forest die-back are described, its causes are discussed and 
recommendations for future research programs are given. 


29448 (Juel-Spez—369, pp 362-365) Effects of heavy 
metals, including their organic compounds. Krause, G.H.M. 
Aug 1986. (In German). NTIS (US Sales Only), PC A21/ 
MF AO1. File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

report summarizes the results of papers and discussions 

dealing with effects of heavy metals, including their organic com- 
pounds, on forest ecosystems. Influences of lead compounds on 
plants are described and their importance for forest die-back is dis- 
cussed. 


29449 (Juel-Spez—369, pp 366-381) Effects of ozone and 
NOx. Guderian, R. Aug 1986. (In German). NTIS (US 
Sales Only), PC A21/MF A01. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The report summarizes the results of papers and discussions 
dealing with effects of ozone and nitrogen oxides on forest ecosys- 
tems. The influences of these air pollutants on plants are described 
exactly. Different experimental methods and research projects to 
detect the causes of forest die-back are introduced. Finally, recom- 
mendations for future research programs are given. 


29450 (Juel-Spez—369, pp 391-395) Interdependences be- 
tween air pollution and other environmental factors. Runge, 
M. Aug 1986. (In German). NTIS (US Sales Only), PC 
A21/MF AO0Ol. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The report summarizes results of papers and discussions 
dealing with effects of interactions of air pollutants and other envi- 
ronment factors. The combination of ozone and sulfur dioxide leads 
to leaching of nutrients out of leaves and soils. These air pollutants 
change photosynthetic activity as well as nitrogen uptake. 


29451 (Juel-Spez—369, pp 428-429) Acid and aluminium 
toxicity in spruce. Rothe, G.M. Aug 1986. (In German). 
NTIS (US Sales Only), PC A21/MF A0l1. File Number 
DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 
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29452 (Juel-Spez—369, pp 432-433) Relationships be- 
tween damage of the fine root system including the mycorr- 
hiza and the occurrence of new forest diseases. Schoenbeck, 
F.; Meyer, H. Aug 1986. (In German). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29453 (Juel-Spez—369, pp 434-435) Uptake of nutrients 
and pollutants in the fine roots of conifer species. 
Bauch, J. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF A0l1. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29454 (Juel-Spez—369, pp 436) Fine root growth of 
older spruce with different degrees of at the same ex- 
posure level. Eichhorn, J. Aug 1986. (In German). NTIS 
(US Sales Only), PC A21i1/MF AOl. File Number 
DE87751847. (CONF- 8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29455 (Juel-Spez—369, pp 437) Effects of acid rain and 
liming on the frequency, anatomy, and morphology of mycorr- 
hiza. Agerer, R. Aug 1986. (In German). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
scil; Juelich, F.R. Germany (2 Dec 1985). 


29456 (Juel-Spez—369, pp 438-439) Investigation of mor- 
phological changes and resulting functional impairment of my- 
corrhiza of forest trees as a result of soil and air pollution. 
Oberwinkler, F. Aug 1986. (In German). NTIS (US Sales 
Only), PC A21/MF AOl. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29457 (Juel-Spez—369, pp 440-441) Root growth, nutri- 
ent dynamics and pH in the rhizosphere of spruce. 
Marschner, H. Aug 1986. (In German). NTIS (US Sales 
Only), PC A2i1/MF A0Ol. File Number DE87751847. 
(CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29458 (Juel-Spez—369, pp 442) Effects of airborne pol- 
lutants on the mycorrhiza of forest trees. Hock, B. Aug 1986. 
(In German). NTIS (US Sales Only), PC A21/MF AO0Ol. 
File Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29459 (Juel-Spez—369, pp 443) Phytotoxic effects of 
metals and acid on the fine roots of forest trees. Hecht-Buch- 
holz, C. Aug 1986. (In German). NTIS (US Sales Only), PC 
A21/MF AO0Ol. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 


29460 (Juel-Spez—369, pp 444) Fine roots and humus 
micromorphology in differently spruce forests. 
Babel, U. Aug 1986. (In German). NTIS (US Sales Only), 
PC A21/MF AOl1. File Number DE87751847. (CONF- 
8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 
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29461 (Juel-Spez—369, pp 446-453) Summary evaluation 
of the seminar results on the subjects ‘root growth and my- 
corrhiza’. Marschner, H.; Roehrig, E. Aug 1986. (In 
German). NTIS (US Sales Only), PC A21/MF AO1. File 
Number DE87751847. (CONF-8512104—). 

From Status seminar: air pollution effects on forest trees and 
soil; Juelich, F.R. Germany (2 Dec 1985). 

The report summarizes results of papers and discussions 
dealing with effects of air pollutants on growth of roots and my- 
corrhizas. The ratio of calcium and aluminium and its influence on 
the mentioned parameters is explained. Comparing experiments 
with trees of different damage degree were carried out to investi- 
gate the effects of liming. Changes of nutrient content, of physiolo- 
gy and morphology and of the dominance of mycorrhiza-species 
could be found. 


29462 (LA—10970-MS) A _ toxicological study of 
MBOEA. London, J.E. (Los Alamos National Lab., NM 
(USA)). Apr 1987. Contract W-7405-ENG-36. 5p. NTIS, 
PC A02/MF AO!; 1; GPO Dep. File Number DE87009479. 

The sensitization study in the guinea pig did not show 
MBOEA to have potential sensitizing properties. Skin application 
studies on the rabbit demonstrated that it was cutaneously nonirri- 
tating. This material was very mildly irritating in the rabbit eye ap- 
plication studies. 3 refs., 1 tab. 


29463 (OEFZS—4381) Suggestion for a systematic expla- 
nation of the main reasons for the worldwide forest decline. 
Grossmann, W.D. (Oesterreichisches Forschungszentrum 
Seibersdorf G.m.b.H.). Jan 1987. 28p. (NU—31/87). Oester- 
reichisches Forschungszentrum Seibersdorf G.m.b.H. . 

Within an integrated, interdisciplinary systems project on the 
causes of the new forest decline it was possible to combine meas- 
urements, on-site inspection, false-color infrared photographs, cal- 
culations and systems models in one area, the ‘Rosalia’-Demonstra- 
tion Forest (a mountaineous area 60 km south of Vienna). In this 
area the diversity of tree species, sites and micro-climate is consid- 
erable. Most explanations for the die-off seem to be not really rele- 
vant there. Peak and long-term concentrations of ozone were 
higher than tolerable for any tree species. However, different eval- 
uations indicate that not all of the observed damage can be attrib- 
uted to ozone. Hence additonal explorations into the problem were 
done leading to a hypothesis that might explain the worldwide pat- 
tern of the new forest decline: Photooxidation. 


29464 (PB—87-146189/XAB) Effects of pollution on 
freshwater organisms. Fate and effects of pollutants. Stephan, 
C.E.; Spehar, D.L.; Roush, T.H.; Phipps, G.L.; Pickering, 
Q.H. (Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab.). 1986. 30p. (EPA— 
600/J-86/184). NTIS, PC A03/MF AO1. 

Pub. in J. of the Water Pollution Control Federation, Vol. 
58, No. 6, 645-671(Jun 1986); See also PB—86-117207. 

A variety of sources were searched for data concerning the 
effects of pollution on freshwater plants, animals, and ecosystems. 
Pertinent data obtained since the last annual review were briefly 
summarized, tabulated by pollutant, and appropriately referenced. 


29465 (PB—87-147435/XAB) Factors affecting bioavaila- 
bility of cadmium. Final report, 1980-1986. Corey, R.B.; 
Helmke, P.A.; Keeney, D.R.; Gerloff, G.C.; Checkai, R.T. 
(Wisconsin Univ., Madison (USA)). Jan 1987. 322p. NTIS, 
PC Al14/MF AOI. 

A project was undertaken to examine reactions of metals 
with soils and soluble organics and to characterize plant uptake by 
cadmium (Cd). The project addressed three components of the 
sewage sludge-soil-plant system related to the bioavailability of Cd. 
These were the mechanisms controlling Cd activity in sludge- 
amended soil, the role of soluble organics in maintaining high solu- 
tion levels of Cd, and factors affecting plant uptake of Cd at low, 
sustained levels of free Cd ion ia solution. This information is nec- 
essary if plant uptake of Cd is to be simulated successfully with a 
solute transport model. A large part of the research involved meth- 
ods development. Analytical procedures were developed and 
checked for metal analyses of plant tissue and soil extracts by in- 
ductively coupled plasma emission spectroscopy and graphite fur- 


ERA-12/14 / 4072 


nace atomic absorption. These procedures were used to develop 
methods for determining speciation of Cd and other metals in soil 
solutions and in soil suspensions. The methods were then used to 
study the effects of environmental variables on metal speciation. 


29466 Physiological responses of soybean (Glycine max 
L. Merr) to simulated acid rain and ambient ozone in the 
field. Takemoto, B.K.; Shriner, D.S.; Johnston, J.W. Jr. 
(Bowling Green State Univ., OH, USA). Water, Air, and 
Soil Pollution; 33: No. 3-4, 373-384(Apr 1987). 

Physiological processes in field-grown soybean (Glycine max 
L. Merr. 'Davis’) were monitored to determine if plant responses 
were altered by simulated acid rain and if the responses to acid rain 
were modified by the presence of gaseous pollutants. Applications 
of simulated acid rain (pH 3.2, 4.2, and 5.2), alone or in combina- 
tion with gaseous pollutants, did not significantly affect photosyn- 
thesis, transpiration, stomatal conductance of water vapor, or chlo- 
rophyll content at periodic intervals during the 1984 season. Fur- 
thermore, in leaf samples collected during pod fill, the concentra- 
tions of 11 elements were not significantly affected by simulated 
acid rain, alone or in combination with gaseous pollutants. These 
data are evidence that combinations of ambient rain and gaseous 
pollutants at similar levels may not cause significant physiological 
disruption in field-grown Davis soybean, and provide mechanistic 
support for studies where no significant effects on yield were re- 
ported. 21 refs. 


29467 Induction of breaks and functional modifications in 
cellular DNA by metal ions. Roots, R.; Ellery, W.; Tobias, 
C.A. (Lawrence Berkeley Lab., Univ. of California, Berke- 
ley, CA 94720). pp 90 of Abstracts of papers for the thirty- 
second annual meeting of the Radiation Research Society. 
Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). Contract AC03-76SF00098. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Numerous reports exist on the deleterious effects in biologi- 
cal systems by a variety of metallic elements, their salts, and organ- 
ometallic compounds. Types of damage include cytotoxicity, chro- 
mosome aberrations, morphological transformation, mutagenesis, 
and carcinogenesis. The authors have examined the ability of vari- 
ous metal ions, such as Mg(II), Mn(iI), CdD, Nid, Cu, 
Cr(III), and Pb(II), to cause DNA breaks in cultured human cells. 
The efficiency to induce DNA strand breaks varied greatly on an 
equimolar basis among the chloride salts, with Cu(II) and Zn(II) 
being very effective, and Ni(II) causing very little damage. Several 
of these metal salts have been reported to inhibit DNA synthesis; 
however, a definite correlation between DNA synthesis inhibition 
and DNA strand breaks was not found. There are several publica- 
tions on a substantial enhancement in viral-induced morphological 
cell transformation in the presence of a metal salt cocarcinogen. 
Certain aspects of this phenomenon involving changes in cellular 
oncogenes are being investigated. From the aspect of environmen- 
tal pollutants, the cocarcinogenic role of metal ions in radiation in- 
duced carcinogenesis is also of importance. 


5604 Other Environmental Pollutant Effects 


29468 (AD-A—177087/4/XAB) Microwave-induced cata- 
racts of the eye lens: strategies for modeling and prevention 
in vitro and in vivo. Annual summary report, December 1983- 
December 1984, Trevithick, J.R. (University of Western On- 
tario, London (Canada). Dept. of Biochemistry). Dec 1984. 
4lp. NTIS, PC A03/MF AO1. 

Rat ocular lenses were studied after fixation and critical 
point drying of the tissue by scanning electron microscopy (SEM) 
following exposures to elevated temperatures and/or microwave ir- 
radiation in a thermostatically controlled chamber. In this way, the 
temperature of the lens bathing medium was set independently of 
the temperature increase normally associated with application of 
microwave power. Irradiations were done at 37 C and many specif- 
ic absorption rates (SAR) for three durations. These were accom- 
plished at 915 MHz in WR975 waveguide with either pulsed (Pu) 
or continuous wave (CW) radiation of equal average power. The 
parameters of the (Pu) radiation were selected to maximize the pro- 
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duction of thermoacoustic expansion. Depth of damage caused by 
pulsed (Pu) and continuous wave (CW) microwaves was estimated 
by scanning electron microscopy in rat lenses fixed immediately 
after irradiation in vitro in circulating thermostatically-controlled 
buffered saline. Pulses of 10-sec width of 24-kW peak power were 
delivered to the lens at different repetition rates in order to permit 
the same total energy to be delivered during 6, 20, or 60 minutes of 
irradiation. For both models, the pulsed irradiation mode produced 
4.7 times the depth of damage caused by CW irradiation. These re- 
sults are discussed in relation to previous Pu-CW comparisons. It is 
proposed that this additional damage at the same average power is 
caused by thermoelastic expansion (TEE). 


29469 (DOE/ER/13602—1) Environmental stress-medi- 
ated changes in transcriptional and translational regulation of 
protein in crop plants: Progress report, 1986-1987. 
Key, J.L. (Georgia Univ., Athens (USA). Dept. of Botany). 
Apr 1987. Contract FG09-86ER 13602. 6p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87008770. 

Research during the last year has focused on aspects of the 
phenomenon of thermotolerance, certain aspects of regulatory 
events associated with temperature shifts, continued analysis of 
both cDNA and genomic clones to certain families of HS proteins, 
and construction of various HS promoter/gene combinations for 
further analysis of the transcriptional aspects of the HS response. 8 
refs. 


57 Health And Safety 


REFER ALSO TO CITATION(S) 28761 
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REFER ALSO TO CITATION(S) 29318 


29470 (DOE/NV/10384—05) A reconnaissance investiga- 
tion of hydrogeochemistry and hydrology of Rainier Mesa. 
Jacobson, R.L.; Henne, M.S.; Hess, J.W. (Nevada Univ., 
Reno (USA). Desert Research Inst.). Jun 1986. Contract 
AC08-85NV 10384. 62p. NTIS, PC A04/MF A0O1; 1; GPO 
Dep. File Number DE87008512. 

Rainier Mesa, in the northern part of the Nevada Test Site, 
provides a unique opportunity to study unsaturated flow in volcan- 
ic tuffs. This was accomplished by sampling soil waters on the mesa 
top and comparing them with waters in tunnels 200 to 350 meters 
below the surface. Discharge measurements were also made in the 
tunnels. The sampling was undertaken as a function of time over 
approximately a six month period in 1980. Analyses demonstrate 
the effects of evaporation and soil mineral dissolution on the con- 
centration ratio of cations to silica. The residence time of Rainier 
Mesa waters was estimated in two ways. The first used a long-term 
trend in the cation to silica ratio observed in the tunnels which 
showed a maximum in June which might correspond to recharge of 
waters six weeks to three months prior. Groundwater seepage rates 
into the tunnels was the second method. Increased tunnel discharge 
was observed between three and six months after the estimated re- 
charge event. Both methods indicate relatively short water resi- 
dence times. 


29471 (NUREG/CR—4912) Dating ground water and the 
evaluation of repositories for radioactive waste. Davis, S.N.; 
Murphy, E. (Arizona Univ., Tucson (USA). Dept. of Hy- 
drology and Water Resources; Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering). Apr 
1987. 194p. NTIS, PC A09/MF A0O1 - GPO. File Number 
1187900673. 

The age of ground water is the length of time that the water 
has been isolated from the atmospheric portion of the hydrologic 
cycle. It is a theoretical concept only, because all ground water to 
some extent is a mixture of waters of different ages. In simple sys- 
tems, however, relative ages of ground water from different por- 
tions of an aquifer can be determined by different methods, and the 


58 GEOSCIENCES 
5803 Mineralogy, Petrology, And Rock Mechanics 


dates obtained are commonly in accord with each other and reflect 
systematic increases of water ages in downgradient directions. At 
least nine independent methods can be used to approximate ground- 
water ages. The methods vary widely in precision but all give 
useful information. In complex ground-water systems, as many 
dating methods as possible should be used. Discordant “dates” will 
result which, when properly interpreted, will not give a single 
water age but will give valuable information concerning the hydro- 
dynamics of the ground-water system. Dating methods which use 
isotopic and other geochemical techniques will read the actual his- 
tory of the water and will give direct information on average 
ground-water conditions over long periods of time. If these periods 
exceed several hundred years, geochemical methods which use past 
conditions to predict the future are superior to hydrodynamic 
methods which use an extrapolation of short-term data to predict 
long-term hydrogeologic conditions. 312 refs., 34 figs., 26 tabs. 


5802 Geophysics 
REFER ALSO TO CITATION(S) 28420, 29185, 29254, 29524 


29472 (SAND—86-2441C) Seafloor response for two 
southern California earthquakes. Sleefe, G.E.; Engi, D. 
(Sandia National Labs., Albuquerque, NM (U SA)). 1987. 
Contract AC04-76DP00789. Tp. (CONF-870665—2). NTIS, 
PC A02/MF AO0O1; 1; GPO Dep. File Number DE87006715. 

From Society for Experimental Mechanics spring meeting; 
Houston, TX, USA (14 Jun 1987). 

A significant consideration in the design of offshore struc- 
tures for seismically-active regions is their response to earthquakes. 
An appropriate design methodology would involve the synthesis of 
wave propagation/structural vibration models with in-situ soil/ 
structural response measurements. A Seafloor Earthquake Measure- 
ment System (SEMS), designed and developed by Sandia National 
Laboratories, has been deployed in the Shell Oil Company Beta 
Field, offshore Long Beach, California. During July 1986, two sig- 
nificant earthquake events were simultaneously recorded by the 
SEMS unit and by accelerometers mounted on nearby offshore 
platforms. This paper describes the SEMS unit, presents SEMS 
data from these events, and contains a preliminary analysis of these 
data. The potential impact that this research will have in the design 
methodology of offshore structures is also indicated. 


29473 (UCRL—15903) Distributed problem solving in 
seismic event analysis: Final report. Gasser, L. (University of 
Southern California, Los Angeles (USA). Distributed AI 
Research Group). [1987]. Contract W-7405-ENG-48. 9p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87008733. 

The accuracy of analyses for seismic events visible to more 
than one monitoring station can be improved by combining data 
from several stations and "triangulating” analyses. This sort of anal- 
ysis is a natural candidate for distributed problem-solving approach- 
es. Data from different stations must be related in both time and 
space, raising problems of reasoning from multiple perspectives 
toward a common interpretation. Differences in local geography 
and monitoring conditions will raise problems of reasoning using 
different knowledge and local constraints. Just which problem as- 
pects should be the provinces of which local analyzers (the issues 
of problem decomposition and task allocation) are uncertain. We 
proposed to investigate how emerging research on to these ques- 
tions may be applied to seismic analysis in particular. 


5803 Mineralogy, Petrology, And Rock Mechanics 
REFER ALSO TO CITATION(S) 28411, 28413, 28415, 28416, 28417 


29474 (LA-UR—87-1026) Flake mechanics, borehole 
breakouts and thermal spallation. Dey, T.N.; Kranz, R.L. 
(Los Alamos National Lab., NM (USA)). 1987. Contract 
W-7405-ENG-36. 15 . (CONF- -870625—6). NTIS, PC A02. 
File Number DE87007510. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 
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Rock failure due to high compressive stresses parallel to a 
free surface is important in forming borehole breakouts and when a 
rock surface is heated rapidly as in thermal spallation drilling. The 
rock breaks away in the form of thin flakes or spalls. In contrast to 
much of the recent work on this process, which assumes a shear 
mechanism is acting, we develop a theory which assumes a uniaxial 
splitting mechanism. Splitting fractures parallel to the free surface 
grow until a buckling condition is reached and the flake breaks 
away from the rock mass. The thickness of these flakes is about 1/ 
10 to 1/20 of the other dimensions. The width to length ratio of 
these flakes is predicted to be about 1/V3 when one of the princi- 
pal stresses parallel to the free surface is zero. These results are in 
good agreement with laboratory experiments on specially designed 
test samples. 


29475 (SAND—86-0722C) Drying analysis of a multi- 
phase, porous-flow experiment in fractured volcanic tuff. 
Bixler, N.E.; Eaton, R.R.; Russo, A.J. (Sandia National 
Labs., Albuquerque, NM (USA)). 1987. Contract AC04- 
76DP00789. 20p. (CONF-870307—20). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87009257. 

From ASME/JSME/ISES solar energy conference; Honolu- 
lu, HI, USA (22 Mar 1987). 

A submeter-scale drying experiment has been analyzed using 
a finite element, multiphase-flow code. In the experiment, an initial- 
ly wet cylindrical core of fractured volcanic tuff was dried by 
blowing dry nitrogen over the ends. Our model discretely accounts 
for three primary fractures that may be present in the core, as indi- 
cated by measurements of porosity and saturation. We show that 
vapor transport is unimportant in the interior of the core; the rate 
of drying is controlled by transport of liquid water to the ends of 
the core, where it can evaporate and escape into the dry environ- 
ment outside. By using previous experimental results to estimate ap- 
parent spatial variations in permeability along the core, good agree- 
ment between measured and calculated drying rates was achieved. 
However, predicted saturation profiles were much smoother that 
those measured experimentally, presumably because of centimeter- 
scale inhomogeneities in the core sample. Our results indicate that 
water is transported chiefly as liquid from the interior to the edges 
of the core, where it evaporates and escapes out the ends. Thus, 
liquid-phase transport controls the overall drying rate. 18 refs., 8 
figs., 1 tab. 


29476 (SAND—86-1431C) Dynamic brittle fracture anal- 

based on continuum damage mechanics. Chen, E.P. 
(Sandia National Labs., Albuquerque, NM (USA)). 26 Mar 
1987. Contract AC04-76DP00789. 24p. (CONF-870697—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87006704. 

From 20. national fracture mechanics: prospectives and di- 
rections; Leheigh, PA, USA (23 Jun 1987). 

The dynamic response of materials with existing flaw struc- 
tures is the subject of the present investigation. In this paper, the 
cracked solid is described by a constitutive model based on continu- 
um damage mechanics. Purpose of the analysis is to show that the 
constitutive model can predict many of the experimentally observed 
phenomena in these materials. This is demonstrated by treating a 
sample problem. The geometry and loading condition selected for 
this sample problem is that of a 45 degree inclined crack, centrally 
situated in a concrete panel and subjected to the action of a step 
tensile pulse. Damage localization and tension-softening have been 
observed. These results and their implications are discussed. 


29477 (SAND—86-1808C) Analysis of in situ stress at 
Yucca Mountain. Bauer, S.J.; Holland, J.F. (Sandia National 
Labs., Albuquerque, NM (USA); Technadyne, Albuquer- 
que, NM (USA)). 1987. Contract AC04-76DP00789. 11p. 
(CONF-870625—1). NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE87007025. 

— From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
987). 

A method has been developed to initialize far-field finite ele- 
ment models such that the measured in situ stress state appears to 
be reproduced well. The method includes use of the mechanical 
stratigraphy, mechanical effect of pore pressure, gravity loading, a 
horizontal “tectonic” component of stress, and use of a jointed rock 
model to calculate the mechanical response. Topographic effects 
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and effects related to the vertical variation in mechanical properties 
are predicted for repository depths (~ 300 m). Gravity loading 
with a small horizontal compression is used to calculate a minimum 
horizontal stress similar in magnitude to that measured in situ. 8 
refs., 5 figs. 


29478 (SAND—86-2462C) Planning a program in experi- 
mental rock mechanics for the Nevada Nuclear Waste Storage 
Investigations Project. Blejwas, T.E. (Sandia National Labs., 
Albuquerque, NM (USA)). 1987. Contract AC04- 
76DP00789. 12p. (CONF-870625—7). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87007845. 

From Rock mechanics meeting; Tucson, AZ, USA (29 Jun 
1987). 

: The next phase of the Nevada Nuclear Waste Storage Inves- 
tigations (NNWSI) Project is the characterization of Yucca Moun- 
tain, a possible site for a high-level nuclear-waste repository. Site 
characterization will include experimental programs in many tech- 
nical fields, including rock mechanics. Because the data gathered 
during site characterization will be used to design a repository and 
assess its performance with respect to regulatory requirements, the 
planning for a program in experimental rock mechanics is necessari- 
ly complex. The planning approach includes performance alloca- 
tion, an interactive process by which the data needs for design and 
performance assessment of the repository are used to determine the 


direction and magnitude of the experimental programs. 4 refs., 1 
tab. 


5804 Geochemistry 
REFER ALSO TO CITATION(S) 29342 
5805 Oceanography 


29479 (NP—7751876) Mission report SO-28 and scientif- 
ic report GEMINO-1; Geothermal metallogenesis Indian 
Ocean. Plueger, W.L. (Technische Hochschule Aachen 
(Germany, F.R.). Lehrstuhl und Inst. fuer Mineralogie und 
Lagerstaettenlehre). Jun 1985. 267p. (In German). NTIS 
(US Sales Only), PC Ai2/MF AOl. File Number 
DE87751876. 

In the area of the central ridge in the Indian Ocean, there 
has been some exploration and investigation of hydrothermal miner- 
alization. This project was carried out by a research ship during a 
period of 42 days. Using a multi-channel echo sounding system, a 
profile length of a total of 9916 km was covered (survey and de- 
tailed measurements in selected areas). A 3.5 kHz seabottom profile 
detection system was used to measure the thickness of the sediment. 
Details are given on the participants (in the work) and the institu- 
tions participating, the journey, traval statistics, geophysical work, 
geochemical investigations on water samples, mineralogical and 
geochemical investigations of the sediments, and on the petrological 
and geochemical investigations of the basalt. Details of the results 
obtained in the above-mentioned areas of investigation are given. 
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REFER ALSO TO CITATION(S) 29512, 29517, 29524, 29768, 29770 


29480 (AD-A—176618/7/XAB) Pick-up ion ies 
in a comet model. Master's thesis. Kimmel, C.D. (Air Force 
Inst. of Tech., Wright-Patterson AFB, OH (USA)). 1986. 
88p. (AFIT/CI/NR—87-18T). NTIS, PC A05/MF A0O1. 
In-situ measurements at Comets Giacobini Zinner and Halley 
reveal the presence of energetic cometary ions accelerated to ener- 
gies at times over 100 keV. This study investigates how the under- 
lying large-scale magnetic field and velocity structure of an ideal- 
ized comet, as represented by an MHD simulation, leads to the ac- 
celeration of these particles. Single-particle trajectories were com- 
puted using the results from Fedder and coworkers MHD simula- 
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tion of comets for the background magnetic and convection electric 
fields. For the author’s numerical model, it is assumed that the par- 
ticles are not scattered by fluctuations in the field and plasma. In 
this scatter-free limit, the trajectories of initially cold cometary ions 
which accelerated due to the large-scale convection electric field 
are more widely dispersed in the plane of the interplanetary mag- 
netic field than in the orthogonal plane. Ions created closets to the 
nucleus focus into the tail current sheet, while those ions created in 
the outer coma diverge from the tail axis in response to gradient 
and curvature drifts. Those ions initially formed close to the nucle- 
us have a lower energy, forming the cold plasma sheet, while the 
ions created in the outer coma have greater energy and populate 
the hot wings that extend far from the tail axis. The results suggest 
that the distinctive double-peaked time series seen in the observa- 
tions of energetic pick-up ions arises from control of the particle 
trajectory by the large-scale plasma and field structure of the 
comet. 


29481 (AD-A—176857/1/XAB) Single-event upset rate 
estimates for a 16-K CMOS (complementary metal oxide 
semiconductor) SRAM (static random access memory). Tech- 
nical report. Browning, J.S.; Koga, R.; Kolasinski, W.A. 
ee) Corp., El Segundo, CA (USA). Space Sciences 

Sep 1986. 30p. —0086(6940-05)-10). NTIS, PC 
AO) MF AOl. 

A radiation-hardened 16K CMOS SRAM was developed for 
satellite and deep space applications. The RAM memory cell was 
modeled to predict the critical charge, necessary for single-particle 
upset, and a function of temperature, total dose, and 
feedback resistance. Laboratory measurements of the single-event 
cross section and effective funnel length were made using the Law- 
rence Berkeley Laboratory's 88-inch cyclotron to generate high 
energy krypton ions. The combination of modeled and measured 
parameters permitted estimation of the upset rate for the RAM cell, 
and the mean-time-to-failure for a 512-K word, 22-bit memory 
system employing error detection and correction circuits while 
functioning in the Adam’s 90% worst-case cosmic ray environment. 
This report is presented in the form of a worst tutorial review, 
summarizing the results of substantial research efforts within the 
single event community. 


29482 (AD-A—176920/7/XAB) Periodicity of the solar- 
flare occurrence rate, 152-day. Bai; Sturrock, P.A. (Stanford 
Univ., CA (USA). Center for Space Science and Astrophys- 
ics). Nov 1986. 15p. (CSSA-ASTRO—86-39). NTIS, PC 
A02/MF AOl1. 

The occurrence rate of solar flares exhibits a periodicity of 
about 152 days. This periodicity was discovered from analyses of 
flares observed with the Solar Maximum Mission (SMM), and con- 
firmed with flares observed by other observatories. This periodicity 
was also discovered from the flare rate of solar cycle 20 (1965- 
1975). The cause of the 152-day periodicity still remains a mystery. 
But answers to the following questions will enhance the under- 
standing of it. (1) Is the periodicity a local or global phenomenon. 
(2) Is the periodicity due to interactions of hot spots rotating at dif- 
ferent rates such that they align with one another once in every 
152-day period. (3) Is the periodicity due to interactions of rotating 
features originating from g-mode oscillations. Analyzing major 
flares observed with the Hard-X-Ray Burst Spectrometer (HXRBS) 
aboard SMM concludes that the 152-day periodicity is a global phe- 
nomenon. 


29483 (AD-A—176928/0/XAB) Diagnostics for propagat- 
ing waves in the solar casa egy Keil, S.L.; Marmolino, C. 


(Air Force AFB, MA (USA)). 
15 Nov 1986. 


ics Lab., Hanscom 
(AFGL-TR—87-0040). NTIS, PC A02/ 
MF AOl1. 


Pub. in Astrophysical J., Vol. 310, No. 2, 912-926(15 Nov 
1986). 

Hy The effects of pure acoustic waves of several different fre- 
quencies are investigated on a number of Fe I lines formed in the 
photosphere. A dynamical model is used of the waves to compute 
the line profiles at several different phases of the wave. From the 
computed profiles, the rms fluctuations in the position and intensity 
of the profiles are derived at several different phases of the wave. 
From the computed profiles we derive the rms fluctuations in the 
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position and intensity of the profiles over one period of the wave, 
phase differences between the core of the line and the bisectors of 
the same line, and properties of the time-averaged profile. The rms 
fluctuations of the line core position and the rms fluctuations of the 
position of the center of gravity are seen to decrease with increas- 
ing frequency of the waves. The line-center position of the time- 
averaged profiles show increasing redshifts with frequency to fre- 
quencies near 0.21 radians/s (P=30 s); at higher frequencies the 
redshifts decrease, and some lines become blueshifted for frequen- 
cies above 0.5 radians/s. Phase differences between fluctuations in 
the core of one line and bisectors of the same line or the cores of 
other lines depend almost linearly on the difference between 
heights of formation and linearly on the frequency of the wave. 
Computed phase differences between bisectors of one line and bi- 
sectors of another line do not show this simple behavior. 


29484 (AD-A—176965/2/XAB) Zonal approach for the 
NT ee ee ene 
complex geometries. Annual progress report, 1 June 1985-31 
May 1986. Ecer, A. (Indiana Univ. ee eee 
olis (USA). School of Engineering and Technology). 31 
May 1986. 110p. NTIS, PC A06/MF AO1. 

Research progress is described for a program to develop a 
block-structured solution scheme for the Euler equations. The focus 
is computational techniques for solving three-dimensional transonic 
flows past complex geometries, including grid-generation proce- 
dures and use of vector and/or parallel processing computers. 


29485 (AD-A—177012/2/XAB) Classification of solar 
flares and relationship between the first and second phases. 
Bai, T. (Stanford Univ., CA (USA). Center for Space Sci- 
ence and Astrophysics). Aug 1986. 14p. (CSSA-ASTRO— 
86-37). NTIS, PC A02/MF AO1. 

A large data base on solar flares obtained during the last 
solar-maximum years makes it necessary to revise views on the re- 
lationship between the impulsive phase and the second phase of 
flares. Contrary to the view most popular before the launch of the 
Solar Maximum Mission, we now know that relativistic electrons 
and gamma-ray producing protons and ions are accelerated during 
the impulsive phase. Because flares producing nuclear gamma rays 
are different from ordinary flares, the author concludes that addi- 
tional processes take place in gamma ray line flares. In his recent 
studies, he has have shown that flares with gradual hard x-ray time 
profiles not only produce nuclear gamma rays during the impulsive 
phase but also develop full-fledged second-phase phenomena. Fila- 
ment interacts with an overlying flare loop, relativistic electrons 
and energetic protons are produced during the impulsive phase. 
When the erupting filament fully distends the overlying flare loop, 
full-fledged second-phase phenomena, such as shocks, interplan- 
etary energetic particles, mass ejections and etc. are observed. 
When the overlying flare loop is compact and strong enough to 
suppress the activated filament, gamma rays are emitted during the 
first phase but no second-phase phenomena occur. 


29486 (AEROSPACE-ATR—6(9558)-4) Contribution of 
stellar winds to the composition of cosmic rays: exotic Ne and 
Fe from Wolf-Rayet stars. Blake, J.B.; Dearborn, D.S.P. 
(Aerospace Corp., El Segundo, CA (USA)). Oct 1986. 13p. 
NTIS, PC A02/MF AOl1. 

Wolf-Rayet stars can significantly contribute to the galactic 
cosmic ray source by synthesizing anomalous material and then dis- 
persing it into the interstellar medium by means of their stellar 
winds. The cases of Al-26 and the heavy isotopes of Fe are dis- 
cussed. 


29487 (DOE/ER/40063—1) Application of imaging to 
gamma ray astronomy: Progress report, 1986-87. (Smithsoni- 
an Astrophysical Observatory, Cambridge, MA (USA)). 
1987. Contract AC02-82ER40063. 9p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number D 7008404. 

In March 1986, the Mark II Iowas State camera electronics 
utilizing CAMAC modules interfaced to an LSI-11/73 computer 
was installed and tested at the Whipple Observatory. A study of 
the noise, gains, and spectral response of the photomultiplier tubes 
which comprise the camera was made. Also, detections of pulsed 
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neutron star spin periods have provided an opportunity for tests of 
various techniques of signal-background discrimination. Observa- 
tion have concentrated on x-ray binaries. As a preliminary step to 
constructing a full size camera, a new 37 element mini-camera is 
being constructed. Short summaries are presented on new computer 
equipment, testing of the Cherenkov detectors under moonlight, the 
construction of a muon telescope, and the design and testing of a 
fast trigger for the gamma ray camera system. 


29488 (FNAL/C—87/32-A) ee stability of 
quantum compactification. Gleiser, M. (Fermi National Ac- 
oe Lab., Batavia, IL (USA)). Feb 1987. Contract 
AC02-76CH03000. 8p. (CONF-861264—5). NTIS, PC A02. 
File Number DE87007035. 
From Texas symposium; Chicago, IL, USA (14 Dec 1986). 
We discuss the cosmological stability of higher dimensional 
models that feature internal manifolds given by the product of two 
spheres. In particular, we consider the case when the total number 
of dimensions is even. After we obtain the vacuum energy coming 
from one-loop fluctuations of scalars and spin-1/2 fermions, we 
show how a realistic cosmological scenario can arise by balancing 
the quantum energy with monopole-like contributions. 10 refs., 1 
fig. 


29489 (FNAL/Pub—87/41-A) Stars of bosons with non- 
minimal energy-momentum tensor. van der Bij, J.J.; Gleiser, 
M. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
Feb 1987. Contract AC02-76CH03000. 14p. NTIS, PC A02/ 
MF AO1; GPO Dep. File Number DE87009649. 

We obtain spherically symmetric solutions for scalar fields 
with a non-minimal coupling & absolute value of phi? R to gravity. 
We find, for fields of mass m, maximum masses and number of par- 
ticles of order M/sub max/ ~ 0.73&/sup 1/2/ M/sub Planck/?/m, 
and N/sub max/ ~ 0.88¢/sup 1/2/ M/sub Planck/?/m? respective- 
ly, for large positive €. For large negative € we find, M/sub max/ 
~ 0.66 absolute value of /sup 1/2/ M/sub Planck/?/m, and N/sub 
max/ ~ 0.72 absolute value of /sup 1/2/ M/sub Planck/?/m?. 


29490 (IC—86/185) Radial and non-radial oscillations of 
spherically c stellar systems. Sobouti, Y. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jul 
1986. 4p. NTIS (US Sales Only), PC A02/MF AO1. File 
ener DE87701976. 

In an expansion scheme in velocity space, the first order per- 
turbations of a stellar system bear close resemblance to those of a 
fluid. This feature is exploited to study the structure of the Hilbert 
space of the linear perturbations of a stellar system, to provide a 
classification for the modes, and to construct ansatz for variational 
calculations. The first order non-radial modes appear to be trispec- 
tral in that they are predominantly derived from a scalar potential, 
a toroidal vector potential, or a poloidal vector potential. The ei- 
genfrequencies and the eigenfunctions of radial (I=0) and non- 
radial (l= 1) modes of polytropes and of truncated isothermal distri- 
butions are calculated. The density waves associated with these 
modes are also reported. 8 references. 


29491 (ITEF—46(1986)) Supernova remnants. Lozins- 
kaya, T.A.; Blinnikov, S.I.; Chugaj, N.N. (Gosudarstvennyj 
Komitet po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1986. 24p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702019. 

The results of the observations of the young supernova rem- 
nants are reviewed with the emphasis on the nature of supernovae. 
Galactic supernovae of the last millenium are shown to give the 
remnants of three different types: SN 1 remnants, SN 2 remnants 
and Cassiopeia A type. Recent data on collapsed stellar cores (neu- 
tron stars) in supernova remnants as well as relationship between 
the type of the collapsed remnant and the type of the extended su- 
pernova remnant are discussed. 50 references, 1 figure, 3 tables. 
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29492 (N—87-17487) Doubly differential cross sections 
for galactic heavy-ion fragmentation. Cucinotta, F.A.; Nor- 
bury, J.W.; Khandelwal, G.S.; Townsend, L.W. (National 
Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center). Feb 1987. 23p. (NASA- 
TP—2659; L—16187; NAS—1.60:2659). NTIS, PC A02/ 
MF Aol. 

An abrasion-ablation T-matrix formulation is applied to the 
calculation of double differential-cross sections in projectile frag- 
mentation of 2.1 GeV/nucleon O-16 on Be-9 and 86 MeV/nucleon 
C-12 on C-12 and Ag-108. An exponential parameterization of the 
ablation T-matrix is used and the total width of the intermediate 
states is taken as a parameter. Fitted values of the total width to 
experimental results are used to predict the lifetime of the ablation 
stage and indicate a decay time on the order of 10 to the -19th 
power sec. 


29493 (N—87-17581) Ionization structure of planetary 
nebulae. Part 8: NGC 6826. Barker, T. (Wheaton Coll., 
Norton, MA (USA)). 1987. 34p. (NASA-CR—180142; 
NAS—1.26:180142). NTIS, PC A03/MF AO1. 
Spectrophotometric observations of emission-line intensities 
over the spectral range 1400 to 1700 A were made in seven posi- 
tions in the planetary nebulae NCG 6826. The O(+ +) electron 
temperature varies little from 8900 K throughout the nebula; the 
Balmer continuum electron temperature averages 1500 K higher. 
The wavelength 4267 C II line intensities imply C(++) abun- 
dances that are systematically higher than those determined from 
the wavelength 1906, 1909 C III lines, but because of uncertainties 
in the intensities of the ultraviolet lines relative to the optical ones, 
this discrepancy is less conclusively demonstrated in NGC 6826 
than in other planetaries in this series. Standard equations used to 
correct for the existence of elements in other than the optically ob- 
servable ionization stages give results that are consistent and also in 
approximate agreement with abundances calculated using ultravio- 
let lines in the few cases where the relevant ultraviolet lines are 
measurable. The results of the logarithmic abundances differ some- 
what from the recent study by Aller and Czyzak, in part because 
their measured electron temperatures are somewhat higher. The Ar, 
Ne, and, to some extent, O and S abundances appear to be some- 
what low, suggesting that the progenitor to NGC 6826 like that to 
NGC 7662, may have formed out of somewhat metal-poor material. 


29494 (N—87-17582) Ionization structure of planetary 
nebulae. Part 7: new observations in the ring nebula. Barker, 
T. (Wheaton Coll., Norton, MA (USA)). 1986. 36p. 
(NASA-CR—180141; NAS—1.26:180141). NTIS, PC A03/ 
MF AOl. 

New optical spectrophotometric observations of emission- 
line intensities have been made in eight positions in the Ring 
Nebula corresponding to those observed previously with the Ultra- 
violet Explorer satellite; the total coverage is therefore 1400 to 
7200 A. The intensities are in generally good agreement with those 
found previously in corresponding positions. The O0(++) and 
Balmer continuum electron temperatures agree well on the average 
and, like the N(+) electron temperatures, decrease with increasing 
distance from the central star. As found previously for the Ring 
Nebula and for other planetaries in this series, the lambda 4267 C 2 
line intensity near the central star implies a C(+ +) abundance that 
is higher than that determined from the lambda 1906, 1909 C 3 
lines. The discrepancy again decreases with increasing distance 
from the central star and vanishes from the outermost positions, 
again suggesting that the excitation mechanism from the lambda 
4267 line is not understood. Standard equations used to correct for 
the existence of elements in other than the optically observable ion- 
ization stages give results that are consistent and in appropriate 
agreement with abundances calculated using UV lines. The rather 
high abundances of O, N, and C, and, to some extent N, indicate 
that some mixing of CNO processed material into the nebular shell 
may have occurred in the Ring Nebula. 
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29495 (N—87-17593) Search for ey modulated emis- 

sion in bright X-ray sources using the HEAO A-1 data base. 

Final report. Fairbank, W.M. (Stanford Univ., CA (USA)). 

Feb 1987. 7p. (NASA-CR—180148; NAS—1. 26:180148). 
S, PC A02/MF AO1. 

A search was performed in the HEAO A-1 Data Base (lo- 
cated at the Naval Research Laboratory in Washington, D.C.) for 
evidence of rapidly-rotating neutron stars that could be sources of 
coherent gravitational radiation. A new data analysis algorithm, 
which was developed, is described. The algorithm was applied to 
data from observations of Cyg X-2, Cyg X-3, and 1820-30. Upper 
limits on pulse fraction were derived and reported. 


29496 (N—87-17596) Dynamics and evolution of clusters 
of galaxies. Semiannual report, 1 July-31 December 1986. 
Geller, M.; Huchra, J.P. (Smithsonian Astrophysical Ob- 
servatory, Cambridge, MA (USA)). Jan 1987. 13p. (NASA- 
CR—180169; NAS—1.26:180169; SAR—11). NTIS, PC 
A02/MF AO1. 

Research was undertaken to produce a coherent picture of 
the formation and evolution of large-scale structures in the uni- 
verse. The program is divided into projects which examine four 
areas: the relationship between individual galaxies and their envi- 
ronment; the structure and evolution of individual rich clusters of 
galaxies; the nature of superclusters; and the large-scale distribution 
of individual galaxies. A brief review of results in each area is pro- 
vided. 


29497 (N—87-18429) Magnetohydrodynamic 
analyses of various forms of activity and their 
through helio spheric space. Annual report, 1 November 1985- 
31 December 1986. Wu, S. T. (Alabama Univ., Huntsville 
(USA)). Mar 1987. 23p. (NASA-CR—180176; NAS— 
1.26:180176). NTIS, PC A02/MF AO1. 

Theoretical and numerical modeling of solar activity and its 
effects on the solar atmosphere within the context of magnetohy- 
drodynamics were examined. Specifically, the scientific objectives 
were concerned with the physical mechanisms for the flare energy 
build-up and subsequent release. In addition, transport of this 
energy to the corona and solar wind was also investigated. Well- 
posed, physically self-consistent, numerical simulation models that 
are based upon magnetohydrodynamics were sought. A systematic 
investigation of the basic processes that determine the macroscopic 
dynamic behavior of solar and heliospheric phenomena was con- 
ducted. A total of twenty-three articles were accepted and pub- 
lished in major journals. The major achievements are summarized. 


(MHD) 


29498 (N—87-18473) Study of the ultraviolet absorptions 
in the spectra of DA white dwarfs and ultraviolet spectra of 
the star HR6560. Semiannual report, 1 July-31 December 
1986. Wegner, G.A. (Dartmouth Coll., Hanover, NH 
(USA)). Dec 1986. 10p. (NASA-CR—180179; NAS— 
1.26:180179). NTIS, PC A02/MF A0O1. 

Two projects in conjunction with the International Ultravio- 
let Explorer Satellite are discussed. These projects were to: (1) 
study the properties of the Hz and H2+ quasi-molecular absorption 
features at lambda lambda 1600 and 1400 in the ultraviolet spectra 
of the hydrogen-rich DA white dwarfs and to search for additional 
spectroscopic features in the spectra of these stars; and (2) use the 
ultraviolet portion of the spectrum of the peculiar rare earth-rich 
late F type star, HR6560 (HID159870), to establish whether or not 
the element abundance anomalies are produced in conjunction with 
its having a white dwarf binary companion. The data show that 
HR6560 is probably not associated with any hot subluminous or de- 
generate star. 


29499 (N—87-18474) MR Cygni revisited. Linnell, A.P.; 
Kallrath, J. (Michigan State Univ., East Lansing (USA)). 
Aug 1986. 39p. (NASA-CR—180168; NAS—1.26:180168). 
NTIS, PC A03/MF AO1. 

New analysis tools and additional unanalyzed observations 
justify a reanalysis of MR Cygni. The reanalysis applied successive- 
ly more restrictive physical models, each with an optimization pro- 
gram. The final model assigned separate first and second order limb 
darkening coefficients, from model atmospheres, to individual grid 
points. Proper operation of the optimization procedure was tested 
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on simulated observational data, produced by light synthesis with 
assigned system parameters, and modulated by simulated observa- 
tional error. The iterative solution converged to a weakly-deter- 
mined mass ratio of 0.75. Assuming the B3 primary component is 
on the main sequence, the HR diagram location of the secondary 
from the light ratio (ordinate) and adjusted T sub eff (abscissa) was 
calculated. The derived mass ratio, together with a main-sequence 
mass for the B3 component, implies a main-sequence secondary 
spectral type of B4. The photometrically-determined secondary 
radii agree with this spectral type, in marginal disagreement with 
the B7 type from the HR diagram analysis. The individual masses, 
derived from the radial velocity curve of the primary component, 
the photometrically-determined i, and alternative values of derived 
mass ratio are seriously discrepant with main sequence objects. The 
imputed physical status of the system is in disagreement with repre- 
sentations that have appeared in the literature. 


29500 (N—87-18481) Are the virial masses of clusters 
smaller than we think?. Cowie, L.L.; Henriksen, M.; Mu- 
shotzky, R. (National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center). 
Jul 1986. 32p. (NASA-TM—89268; PNAS—i. 15:89268). 
NTIS, PC A03/MF AOl1. 

The constraints that the available x-ray spectral and imaging 
data place on the mass distribution and mass to light ratio of rich 
clusters are considered. It was found for the best determined cases 
that the mass to light ratio is less than 125 h sub 50 at radii exceed- 
ing 1 h sub 50 Mpc. The mass to light ratio is approximately con- 
stant at radii exceeding 1 h sub 50 Mpc but may rise to values of 
roughly 200 h sub 50 in the central regions. The fraction of the 
total mass that is in baryons, primarily the hot x-ray emitting gas, is 
roughly 30% thus setting the mass to light ratio of the dark materi- 
al to roughly 70. The model that fits the x-ray data for Coma is in 
good agreement with the observed optical velocity dispersion vs. 
radius data. 


(N—87-18482) Research in particles and fields. 
Semiannual status report, 1 April-30 September 1986. Stone, 
E.C.; Davis, L. Jr.; Mewaldt, R.A.; Prince, T.A. (California 
Inst. of Tech., Pasadena (USA)). Mar 1987. 17p. (NASA- 
CR—180173; NAS—1.26:180173). NTIS, PC A02/MF A0O1. 

The astrophysical aspects of cosmic rays and gamma rays 
and the radiation and electromagnetic field environment of the 
Earth and other planets are investigated. These investigations are 
carried out by means of energetic particle and photon detector sys- 
tems flown on spacecraft and balloons. Particle astrophysics is di- 
rected toward the investigation of galactic, solar, interplanetary, 
and planetary energetic particles and plasmas. The emphasis is on 
precision measurements with high resolution in charge, mass, and 
energy. Gamma ray research is directed toward the investigation of 
galactic, extragalactic, and solar gamma rays with spectrometers of 
high angular resolution and moderate energy resolution carried on 
spacecraft and balloons. 


29502 (N—87-18504) Gamma-ray spectrometer experi- 
ment on the solar maximum mission satellite. Semiannual 
progress report, 16 April-15 November 1986. Chupp, E.L. 
(New Hampshire Univ., Durham (USA)). Feb 1987. 3lp. 
(NASA-CR. 180174; NAS—1. 26:180174). NTIS, PC A03/ 
MF AOl. 

The major activities summarized include: Gamma-Ray Spec- 
trometer (GRS) instrument response and flight operation; solar flare 
studies; cosmic gamma-ray studies; summary of computer oper- 
ations; search for flare-precursor protons; diffuse galactic annihila- 
tion radiation; cosmic ray bursts; atmospheric gamma ray spectrum; 
gamma ray line emission from supernovae and novae; improved an- 
gular resolutions using Earth occultation; and production process- 
ing of NASA IPD data. In addition, an updated list of published 
papers and invited papers or contributed papers presented at scien- 
tific meetings is provided. 
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29503 (PB—87-143624/XAB) Photographic observation 
of the flash spectrum at the total solar eclipse and its prelimi- 
nary results. (Academia Sinica, Beijing (China). Working 
Group of Flash Spectrum). 1986. 28p. NTIS, PC PC E03/ 
MF E01. 

A number of flash spectrograms were obtained with a slitless 
spectrograph at the total eclipse of Feb. 16, 1980. The instrument 
was fed by a coelostat. The average dispersion was 5.7A/mm and 
the exposures were 0.3-4 sec. The absolute photometric calibration 
was made by using the slitless photospheric spectrograms before 
second contact and the slit spectra of the sun photographed on the 
day before the eclipse. After data reduction, the authors found 1042 
chromospheric lines recorded in the wavelength range from 4800 to 
5900A. Among them, 71 lines have not been tabulated in the chro- 
mospheric line list of High Altitude Observatory etc. and that com- 
piled by Mitchell. Also, three coronal lines 5303A (Fe XIV), 5694A 
(Ca XV) and 5445A (Ca XV) have been observed. In the paper the 
method adopted to determine the chromospheric base is also de- 
scribed and the reliability of the result discussed. At the end of the 
paper, a list of the intensity of each line at the height near the chro- 
mospheric base is given. 


20504 (PB—87-153763/XAB) Dynamo theory for the 
interface between the convection zone and the radiative interi- 
or of a star. Doctoral thesis. DeLuca, E.E. (National Center 
for Atmospheric Research, Boulder, CO (USA)). 1986. 
231p. (NCAR/CT—104). NTIS, PC Al1/MF AO01. 

The thesis examines the possibility that the solar dynamo op- 
erates in a thin overshoot region between the convection zone and 
the radiative interior. Of particular interest is understanding the 
interplay of the magnetic fields and the induced velocity fields in 
this overshoot layer. A set of model equations in Cartesian geome- 
try, which contain the essential physics for the dynamo were de- 
rived and both analytic and numerical solutions to the equations are 
presented. 


29505 (PB—87-153771/XAB) Solar chromosphere 

corona transition region. Doctoral thesis. Woods, D.T. (Na- 

tional Center for Atmospheric Research, Boulder, CO 

ota 1986. 65lp. (NCAR/CT—105). NTIS, PC A99/ 
AOl. 

The thesis examines mostly from a theoretical standpoint, the 
solar transition region that separates the hot, diffuse corona from 
the cool, dense chromosphere. The purpose of the thesis is to pro- 
vide a detailed and fairly complete description of the transition 
region and the shortcomings of the theory of this region as known. 
For purposes here the transition region is defined to be a region ex- 
tending in temperature from 10,000 approx = or < T approx = or 
< 1,000,000 deg K. Based upon the observations, the authors find 
the transition region to be subdivided into a lower T approx = or 
< 100,000 deg K and upper (T approx = or < 100,000 deg K) 
transition region. The theory for the transition region seems to be 
most inadequate in the lower transition region. 


29506 (RRK—86-9) ee of the Schwarzschild- 
de Sitter’s interior space-time. Nariai, H. (Hiroshima Univ., 
Takehara (Japan). Research Inst. for Theoretical Physics). 
Mar 1986. 8p. NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE87701915. 

The Schwarzschild interior space-time, which continuously 
fit in the sense of O’Brien and Synge at the boundary r = r/sub b/ 
= const with the Schwarzschild-de Sitter’s exterior solution of R/ 
sub p2/ = Ag/sub pr/, is shown to be conformal to an Einstein 
universe, whose conformal factor is represented by a square of the 
radius vector (divided by its semi-major axis) measured from its 
focus. 


29507 (RRK—86-11) Inversion-invariance of several me- 
trics for the Schwarzschild-de Sitter universe. Nariai, H. 
ee Univ., Takehara (Japan). Research Inst. for The- 
oretical Physics). "Mar 1986. 10p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE87701916. 

The inversion-invariance for the Schwarzschild-de Sitter uni- 
verse is at first elucidated on the prescription that the universe is 
represented by a non-static metric obeying Robertson-Walker-like 
form. Next the invariance is dealt with on the prescription that the 
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universe is specified by a static isotropic metric. In this case, the 
metric is represented in terms of an elliptic function whose double 
periodicity is in an intimate connection with its form-invariance 
under two kinds of the space-inversion. 


29508 (RRK—86-13) Kruskal-type representation of 
schwarzschild-de Sitter's spacetime. Nariai, H. (Hiroshima 
Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics). Apr 1986. 8p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701917. 

In similar to the Schwarzschild metric, a Kruskal-type repre- 
sentation of the Schwarzschild-de Sitter metric is presented by 
means of generalizing a suitable transformation of coordinates from 
(t,r) to (v,u), where dv = +-du denote a pair of radial null-rays. It 
is to be noticed, however, that whether or not such a map provides 
us with a maximal extension of the metric is unclear. 


29509 (SAND—86-2588C) Thermal control of space x- 
ray experiment. Akau, R.L.; Larson, D.W. (Sandia National 
Labs., Albuquerque, NM (USA)). 08 Jun 1987. Contract 
AC04-76DP00789. 18p. (CONF-870623—3). NTIS, 
A02/MF AOI; 1; GPO Dep. File Number DE87008515. 

From 22. AIAA thermophysics conference; Honolulu, HI, 
USA (8 Jun 1987). 

A thermal control system has been designed for the Uni- 
formly Redundant Array (URA), which is a shuttle-launched scien- 
tific experiment to detect and map x-ray sources in space. Tasks in- 
cluded the design, development, installation, and testing of the ther- 
mal control system for the experiment. The URA thermal control 
system must assure that the various components of the experiment 
survive and remain within operational temperature limits when ex- 
posed to temperature extremes of space resulting from different 
shuttle orientations. A thermal model was developed to simulate 
different orbital configurations and thermal-vacuum tests were con- 
ducted to test the reliability of the thermal hardware, and verify the 
thermal model. The tests and analyses indicated that the thermal 
control system was able to meet the design goals. 


29510 Energetic (>1 GeV) neutrinos as a probe of accel- 
eration in the new supernova. Gaisser, T.K.; Stanev, T. 
(Bartol Research Institute, University of Delaware, Newark, 
Delaware 19716). Physical Review Letters; 58: No. 16, 1695- 
1697(20 Apr 1987). 

If an accelerator of energetic ions turns on inside a new type 
II supernova while the shell is sufficiently thick, energetic second- 
ary mesons will be produced by collisions in the expanding shell. 
These will decay to give rise to neutrinos of energies much larger 
than the deleptonization and thermal neutrinos emitted during the 
collapse itself. If the power in accelerated protons is comparable to 
the optical luminosity, there may be enough neutrinos to be detect- 
able in existing underground detectors within the next few months. 


29511 Molybdenum solar neutrino experiment. Haxton, 
W.C.; Cowan, G.A.; Wolfsberg, K.; Schroeder, N.C.; 
Rokop, D.J.; Cappis, J.H.; Curtis, D.B. (Washington Univ., 
Seatle; Los Alamos National Lab., NM). pp 143-150 of 86. 
Massive neutrinos in astrophysics and in particle physics. 
Proceedings of the 6. Moriond workshop. Fackler, O.; Tran 
Thanh Van, J. (eds.). Gif-sur-Yvette, France; Editions ’Fron- 
tieres (1986). (CONF-860167—). 

From Recontres de Moriond workshop on massive neutrinos 
in particle physics and astrophysics; Tignes, Savoie, France (25 Jan 
1986). 

” The present status of the molybdenum solar neutrino experi- 
ment is described. 9 references. 
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29512 (AD-A—176326/7/XAB) Interplanetary control of 
high-latitude electrodynamics. Burke, W.J.; Doyle, M.A. 
(Air Force Geophysics Lab., Hanscom AFB, MA (USA)). 
1986. 29p. NTIS, PC A03/MF AO1. 

Pub. in J. of Geomagnetism and Geoelectricity, Vol. 38, 
1115-1141(1986). 
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This paper reviews recent observational development con- 
cerning the influence of the solar wind (SW) and the interplanetary 
magnetic (IMF) field on magnetospheric processes. Subsequent to 
sudden compressions of the magnetosphere observed by the Dy- 
namic Explorer satellite, the entire auroral oval is bombarded by 
previously trapped particles. Whether ,this is followed by a main 
phase storm or a theta aurora depends on the north-south polarity 
of the IMF. The potential drop across the polar cap is shown to 
correlate with the interplanetary electric field. However the poten- 
tial across the polar cap is much less than the potential across the 
magnetosphere in the solar wind. During periods of northward 
IMF, regions of sunward convection, with an attendant field 
aligned current system, are found in the sunlit ionosphere on the 
day of the magnetic dawn-dusk meridan. On the night side of this 
meridian and in the darkened polar cap, electric fields and field- 
aligned currents show filamentary structures. Electron precipitation 
in the polar cap varies from nearly uniform polar rain during peri- 
ods of southward IMF to structured polar rain and sun-aligned arcs 
when the IMF has a northward component. The theta aurora de- 
tected by the imaging system on Dynamics Explorer appears in re- 
gions of sunward convection accompanied by downcoming O* 
ions. This suggests that the lobes of the magnetotail are bifurcated 
by closed, plasma-sheet field lines. At lower magnetic latitudes the 
systematics of the equatorward boundary of auroral electron pre- 
cipitation are indirectly controlled by the interplanetary electric 
field. 


29513 pep A fou be Studies of the auroral 
pm ge with the a eee report, October 1982- 

October 1985. Foe , J.C. (Haystack Observatory, West- 
_ MA (USA)). 06 Jun 1986. 187p. NTIS, PC A09/MF 


” ‘The extensive MITHRAS radar data set was the object of 
extensive analyses the processes and characteristics of the auroral- 
latitude ionosphere and thermosphere: 1) High-Latitude Electrody- 
namics: Ionospheric response to substorms at widely separated local 
times was investigated. 2) Ionospheric Plasma Transport: The ef- 
fects of plasma convection on the formation of the midlatitude 
trough were studied utilizing the wide spatial field of view of the 
Millstone radar. 3) Convection Snapshots: Simultaneous data from 
spaced instruments were combined to produce ‘snapshots’ of the 
polar and auroral convection pattern. 4) Comparisons with Models: 
5) Data Bases Studies and Empirical Models: The extensive data set 
which resulted from the MITHRAS experimental program was in- 
corporated into a multi-instrument, common format data base. 6) 
Azimuth Scan Experiments: Analysis of the complex data during 
MITHRAS azimuth scanning experiments resulted in the capability 
of mapping the convection electric field within the extended field 
of the radar. 7) Thermosphere and Exosphere: The diurnal varia- 
tion of exospheric temperature over 30 degrees of latitude around 


Millstone Hill was investigated using MITHRAS elevation scan 
data. 


29514 (AD-A—176337/4/XAB) Polar BEAR ionospheric 

ts - a pre-launch overview. Technical report, 1 
March-31 October 1985. Fremouw, E.J. (Physical Dynam- 
ics, Inc., Bellevue, WA (USA)). 9 May 1986. 68p. (PD- 
NW—86-344R). NTIS, PC A04/MF AO1. 

Polar BEAR (Polar BEacon and Auroral Research) will 
carry three ionospheric experiments: (1) a beacon functionally iden- 
tical to that on HiLat, (2) a three-axis vector magnetometer for de- 
tecting the satellite’s attitude, and (3) an improved imager, the Aur- 
oral/Ionospheric Remote Sensor (AIRS). In addition to providing 
images of the aurorae and airglow at four visual and vacuum-ultra- 
violet wavelengths, AIRS will function as an ultraviolet spectro- 
photometer. Using AIRS in its imaging mode and receiving stations 
it will be possible to obtain images of essentially the entire auroral 
oval in broad daylight as well as in darkness. Polar BEAR is sched- 
uled for launch into a nearly circular orbit near 1000-km altitude 
and 82 inclination. That orbit will afford a broad view for AIRS 
and many opportunities for coordinated observations of (1) scintilla- 
tion using the beacons on both HiLat and Polar BEAR, (2) major 
current systems flowing between the ionosphere and magnetos- 
phere using the magnetometers on both satellites, and (3) energetic 
electron precipitation and ambient plasma convection at 800 km al- 
titude as recorded with HiLat’s electron spectrometer and thermal- 
plasma monitor. These observations should contribute to further 
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understanding of plasma instrumental to the development of density 
irregularities in the highly dynamic high-latitude ionosphere. 


29515 (AD-A—176353/1/XAB) Fluxgate magnetometer 
analysis and simulation software for the Combined Release 
and Radiation Effects Satellite (CRRES). Technical report. 
McNeil, W.J.; Singer, H.J. ex, Inc., Carlisle, MA 


(Rad 
(USA)). 1 Oct 1986. 75p. (RX—861001). NTIS, PC A04/ 
MF A01. 


A software package was designed to simulate the operation 
of the fluxgate magnetometer to be flown on the Combined Release 
and Radiation Effects Satellite (CRRES). Algorithms are presented 
to create a one-second averaged data base from a simulated data 
stream from a spinning satellite in a realistic earth’s magnetic field. 
Methods are devised to perform on-orbit calibration, to despin the 
data and to use a model field for calibration. Expressions are pre- 
sented for both the signals and errors in signals introduced by inac- 
curate calibration parameters. The time requirement for processing 
are estimated. 


29516 (AD-A—176460/4/XAB) Satellite interferometric 
measurements of auroral kilometric radiation. Baumback, 
M.M.; Gurnett, D.A.; Calvert, W.; Shawhan, S.D. (lowa 
Univ., Iowa City (USA). Dept. of Physics and Astronomy). 
Nov 1986. 6p. NTIS, PC A02/MF AO1. 

Pub. in Geophysical Research Letters, Vol. 13, No. 11, 1105- 
1108(Nov 1986). 

The first satellite interferometric measurements of auroral ki- 
lometric radiation (AKR) were performed by cross correlating the 
waveforms detected by the ISSE 1 and ISSE 2 spacecraft. Such 
correlations were measured at 125 and 250 kHz for projected base- 
lines perpendicular to the source direction ranging from 20 to 3868 
km. High correlations were found for all projected baselines, with 
little or no tendency to decrease even for the longest baselines. 
These results must be interpreted differently for incoherent and co- 
herent radiation. for incoherent radiation, the correlation as a func- 
tion of the baseline is the Fourier transform of the source bright- 
ness distribution, and this implies an average source region diameter 
for all of the bursts analyzed of less than about 10 km. For such 
small-source diameters, the required growth rates are too large to 
be explained by existing incoherent theories, strongly indicating 
that the radiation must be coherent. For coherent radiation, an 
upper limit to the source region diameter can be inferred instead 
from the angular width of the radiation pattern. The close similari- 
ty of the spectra at the longest baselines indicates that the angular 
width of the radiation pattern must be at least 2.5°, implying that 
the diameter of the source must be less than about 20 km. At 
present, the proposed closed-loop radio lasing model is the only 
known mechanism for providing sources this small. 


29517 (AD-A—176596/5/XAB) Observation of reconnec- 
tion phenomena at synchronous orbit. Technical report. 
Croley, D.R.; Fennell, J.F.; Ledley, B.G. (Aerospace Corp., 
El Segundo, CA (USA)). 30 fs 1986. 76p. Ca 
0086(6940-05)-16). NTIS, PC A05/MF A0O1. 

On 6 October 1979 the solar-wind pressure increased sud- 
denly causing earthward motion of the magnetopause in past 6.6 R/ 
sub e/. Plasma and magnetic-field measurements were made in the 
magnetosheath and boundary layer close to the magnetopause in 
the noon sector. Large-amplitude variations in the magnetosheath 
magnetic-field intensity with a quasi-period of 10 seconds were ob- 
served. Nearly static structures of high-beta plasma associated with 
the magnetic-field minima and low-beta plasma associated with the 
magnetic-field maxima were obse:ved convecting toward the earth. 
Flux-transfer events were observed at the magnetopause with the 
same time scale and amplitude as the magnetosheath magnetic-field 
variations in the southward magnetosheath magnetic field. No flux 
transfer events were observed during an extended period of north- 
ward magnetosheath magnetic field. The morphology of charged- 
particle data for the transition between the magnetosphere and the 
magnetosheath for a northward magnetosheath magnetic field is 
presented. A trapped component was observed in the magneto- 
sheath plasma during both northward and southward magneto- 
sheath magnetic fields. It is concluded that flux-transfer events 
result from the interaction of the earthward-convecting plasma fila- 
ments with magnetospheric magnetic field at the magnetopause. 
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29518 (AD-A—176653/4/XAB) DE 1 observations of 
harmonic auroral kilometric radiation. Progress report. Mel- 
lott, M.M.; Huff, R.L.; Gurnett, D.A. (iowa Univ., Iowa 
City (USA). Dept. of Physics and Astronomy). 1 Dec 1986. 
9p. NTIS, PC A02/MF A0Ol1. 

Pub. in J. of Geophysical Research, Vol. 91, No. A12, 
13,732-13,738(1 Dec 1986); Original contains color plates: All 
a reproductions will be in black and white. 

The plasma-wave instrument on board the DE 1 spacecraft 
observed several intervals of auroral kilometric radiation during 
which harmonic structure is clearly present. Evidence is presented, 
some of which is based on unique capabilities of the DE instrument, 
which argues strongly that the harmonic structures are natural 
rather than instrumental in origin. The harmonic emissions occur 
infrequently but, when present, may persist for intervals of up to an 
hour. The emissions are relatively narrow-band and consist of a rel- 
atively weak fundamental (10~** V-sq/m-sq Hz) accompanied by an 
even weaker second harmonic. The ratio of power in the funda- 
mental band to the power in the harmonic ranges from 10 to 100. 
In all cases, polarization data indicate that the fundamental is a left- 
hand ordinary (L-O) mode emission, while the harmonic is right 
hand extraordinary (R-X) mode. These observations are consistent 
with predictions based on the cyclotron-maser mechanism. 


29519 (AD-A—176804/3/XAB) Antarctic atmospheric in- 
frasound. Final technical report, 1 July 1981-30 September 
1984. Wilson, C.R.; McKibben, B.N. (Alaska Univ., Fair- 
banks (USA). Geophysical Inst.). Nov 1986. 262p. NTIS, 
PC A12/MF AOl1. 

In order to monitor atmospheric infrasonic waves in the 
passband from 0.1 to 0.01 Hz a digital infrasonic detection system 
was installed in Antarctica on the Ross Ice shelf near McMurdo 
Station on McMurdo Sound. An array of seven infrasonic micro- 
phones subtending an area of about 35 sg km was operated in 
Windless Bight. The analog microphone data were telemetered to 
McMurdo station where the infrasonic date were digitized and sub- 
jected to on-line real-time analysis to detect traveling infrasonic 
waves with periods from 10 to 100 seconds. During the period of 
operation of the Antartic infrasonic observatory, hundreds of infra- 
sonic signals were detected in association with many natural 
sources such as the aurora australis, marine storm sea-air interac- 
tions, volcanic eruptions, mountain generated lee-wave effects, 
large meteors and auroral electrojet supersonic motions. 


29520 (AD-A—176894/4/XAB) Low frequency modula- 
tion of plasmas and soft-electron precipitation near the day- 
side cusp. Scientific report No. 4, 19 June 1984-30 September 
1986. Basinska, E.M.; Burke, W.J.; Basu, S.; Rich, F.J.; Fou- 
gere, P.F. (Regis Coll., Weston, MA (USA). Research 
Center). Oct 1986. 52p. NTIS, PC A04/MF AOI. 

The HILAT satellite trajectory was approximately aligned 
with the noon-midnight meridian while crossing the northern polar 
cusp/cleft region, during (1) an increase in scintillations of radio 
signals, (2) strongly variable fluxes of precipitating low-energy elec- 
trons (3) gradients in the thermal ion density, (4) fluctuations in the 
east-west component of the ion draft velocities superimposed on the 
noon sector convection pattern and (5) field aligned currents. In the 
region corresponding to the highest level of radio scintillations, 
fluctuations in electron fluxes were detected on a time scale of half 
a second superimposed on a low-energy inverted V event. The 
analysis of these measurements, which provide information on both 
large- and small scale dynamics of the dayside cusp leads to the fol- 
lowing conclusions: (1) the large scale convection pattern is charac- 
teristic for the northern hemisphere high latitude ionosphere when 
the interplanetary magnetic field has negative Y and Z components; 
(2) the most intense scintillations and the cusp-field-aligned currents 
occur on recently opened magnetic lines; (3) plasma created by in- 
creased fluxes of precipitating low-energy electrons convects anti- 
sunward with velocity of 0.5 km/sec; (4) enhanced chemical reac- 
tions due to the Joule heating associated with large electric fields 
maximize at the equatorward edge of the cusp leading to the net 
depletion in TEC and plasma density measurements; (5) plasma ir- 
regularities throughout the F region are formed due to a combined 
effect of structured soft-electron precipitation and current-convec- 
tive instabilities; and (6) there are potential drops of a few tens of 
volts beiween the altitude of the satellite (830 km) and the lower 
ionosphere. 
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29521 (AD-A—176999/1/XAB) Model results with PITE 
(Polar Ionospheric Irregularities Experiment) rocket data. 
Scientific report No. 1, 28 August 1985-31 August 1986. 
Sheehan, R.E. (Boston Coll, Chestnut Hill, MA (USA)). 26 
Sep 1986. 26p. NTIS, PC A03/MF AOl. 

Precipitating electron fluxes measured over a polar-cap, F- 
region auroral arc were input to an ionospheric model code that 
calculates density profiles of various species and the electron tem- 
perature. Most model results compare favorably with rocket meas- 
urements taken near apogee over the arc. The actual electron tem- 
perature is underestimated by the model and the relative densities 
of some minor species do not agree. Model results show that initial 
conditions are extremely important for dynamic, short lived 
(approx. 15 min.) fluxes producing ionization in the F region. The 
neutral atmosphere underlying the model also influences the elec- 
tron density profile produced by soft fluxes. Such differences may 
play a role in the solar-cycle dependence of density fluctuation, 
which cause scintillations in the polar cap. 


29522 (AD-A—177080/9/XAB) Theoretical investiga- 
tions of releases of lithium in the earth's magnetosphere. 
Final report, 1 October 1985-30 September 1986. Fang, T.; 
Hohifeld, R. (Massachusetts Technological Lab., Inc., West 
Newton (USA)). 7 Nov 1986. 30p. (MTL-B—8611T). 
NTIS, PC A03/MF AO1. 

A detailed dynamic model appropriate for description and 
simulation of the release of a conducting plasma cloud in an ambi- 
ent magnetized plasma is developed. Significant elongation of the 
chemical-release cloud along the direction of the ambient magnetic 
field is predicted. The results will allow detailed treatment of the 
diamagnetic currents in the outer regions of the chemical-release 
cloud associated with many of the interesting physical processes, 
such as the current-driven instabilities, of the chemical-released 
event. 


29523 (AD-A—177255/7/XAB) Solar-wind plasma in the 
magnetosphere: method of entry and consequences. Final 
report, February 1983-November 1986. Olson, W.P.; Pfitzer, 
K.A.; Huston, S.L. (Lawrence Berkeley Lab., CA (USA). 
Center for X-Ray Optics). Nov 1986. 53p. (MDC-H—3136). 
NTIS, PC A04/MF AO1. 

Early calculations of magnetopause shape assumed that all 
solar-wind particles were specularly reflected off of the geomagnet- 
ic field. Early work with energetic solar cosmic rays showed that 
they do gain access to the magnetosphere and that the magnetos- 
pheric magnetic field exerts considerable influence on their subse- 
quent trajectories. The Lorentz force and trajectories are deter- 
mined on thousands of solar-wind particles impacting on a realistic 
model of the geomagnetic and electrostatic fields. The magnetos- 
phere can be penetrated by some of the solar wind particles provid- 
ed that it impacts the magnetopause from the right direction. This 
process must have profound effects on the magnetosphere. It is 
shown qualitatively that the magnetospheric response to this charge 
entry produces currents that flow in the regions and directions of 
the observed magnetospheric currents. Also, the response produces 
electric fields in the same direction and location as observed. Final- 
ly, the entry process introduces plasma directly to those regions of 
the magnetosphere where it is observed to persist--in the plasma 
sheet, in the tail, and in the dayside cusps. These results and have 
included the effects of the electric field produced by the entering 
particles. The ultimate goal of this work is the quantitative descrip- 
tion of the magnetic and electric fields and particles, and current 
distributions observed in the magnetopause and boundary layers. 


(DOE/ER/70005—9) Magnetic field annihilation 
in the a and some geotechnical applications: 
Progress report for the period 2/29/84 through 2/28/85. 
Akasofu, S.I. (Alaska Univ., Fairbanks (USA). Geophysical 
Inst.). 1985. Contract AT06-76ER70005. 48p. NTIS, PC 
A03/MF A01; 1; GPO Dep. File Number DE87007548. 

Diverse research projects are reported for the fields of astro- 
physics and geophysics. Included in this review are discussions of 
solar flares, solar wind variations and geomagnetic storms, a theory 
of magnetic flux transfer at the Earth’s magnetopause, magnetic 
fields on the sun and the north-south component of transient vari- 
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ations of the interplanetary magnetic field, simulation of magnetic 
reconnection using a particle code, the geomagnetically induced 
current, and studies of permafrost characteristics along the Alaska 
oil and gas pipelines. 9 figs. 


25; (ITEF—74(1986)) Geomagnetic storm as an object 
ot ; potters recognition. Kovalevskij, I.V.; Morozov, Yu.I. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Teoreticheskoj i 

imental’noj Fiziki). 1986. 20p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87702021. 

The effectiveness of methods of sequentional-cluster analysis 
of empirical and theoretical data applied to geomagneto-spherical 
storm (GMS) January of 24-27 1974 is demonstrated. It is shown 
that GMS is a complicated, time-inhomogeneous complex of physi- 
cal processes which can be divided into several phases in accord- 
ance with characteristical peculiarities of the main process - D/sub 
st/-variation of geomagnetic field. It is established that the phases 
differ from one another by character and degree of intercorrela- 
tions among the parameters, which are clearly seen from dendritic 
structure of the parameters obtained by means of pattern recogni- 
tion method. It is shown that none of theoretical parameters can 
provide an adequate interpretation of peculiarities during the whole 
process. The applicability of the pattern recognition method in 
solar terrestrial physics are considered. 17 references, 7 figures. 


29526 Fast shocks at the edges of hot diamagnetic cav- 
ities upstream from the Earth’s bow shock. Fuselier, S.A.; 
Thomsen, M.F.; Gosling, J.T.; Bame, S.J.; Russell, C.T.; 
Mellott, M.M. (Los Alamos National Laboratory, Los 
Alamos, New Mexico). Journal of Geophysical Research; 92: 
No. A4, 3187-3194(1 Apr 1987). 

Recently, several interesting events, described as hot expand- 
ing diamagnetic cavities, have been observed upstream from the 
earth’s bow shock using the ISEE 1 and 2 spacecraft. It has been 
suggested that fast shocks may form at the edges of some of these 
events because of the rapid expansion of the cavities. We have ex- 
amined plasma density, temperature, velocity, and total field 
changes across the edges of several events and find these changes 
to be qualitatively consistent with the presence of shocks there. 
The presence of flat—topped electron distributions and occasional 
electron beams at and downstream from the edges provides addi- 
tional evidence for shocks. Plasma wave observations also show 
shocklike electrostatic noise at the edges of several events. We con- 
clude that the edges of diamagnetic cavity events are often shocks, 
with a range of shock strengths similar to that observed in the 
interplanetary medium. The range of shock strengths may be the 
result of different convection and/or expansion speeds of the cav- 
ities; these convection and/or expansion speeds in turn may ulti- 
mately be related to the age of the cavities. Copyright American 
Geophysical Union 1987. 
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29527 (AD-A—176451/3/XAB) Coincidence study of 
doubly differential cross sections: projectile ionization in 
Het -He collisions. DuBois, R.D.; Manson, S.T. (Georgia 
State Univ., Atlanta (USA). Dept. of Physics). 1 Sep 1986. 
4p. NTIS, PC A02/MF AO1. 

Pub. in Physical Review Letters, Vol. 57, No. 9, 1130-1132(1 
Sep 1986). 

-Doubly differential cross sections for electron emission co- 
incident with projectile ionization were measured for fast He* -He 
collisions. The results show the importance, and details, of simulta- 
neous target-projectile ionization events. The details allow assess- 
ment of the theoretical treatment of these collisions, which is found 
to be inadequate in explaining the simultaneous ionization process. 
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29528 (AD-A—176452/1/XAB) Infinite-order sudden ap- 
proximation for collisions involving molecules in Pi electronic 
states: a new derivation and calculations of rotationally in- 
elastic cross sections for NO(x superscript 2 Pi) + He and 
Ar. Corey, G.C.; Alexander, M.H. (Maryland Univ., Col- 
lege Park (USA). Dept. of Chemistry). 15 Nov 1986. Op. 
NTIS, PC A02/MF AOl1. 

Pub. in J. of Chemical Physics, Vol. 85, No. 10, 5652- 
5659(15 Nov 1986). 

A new derivation is presented of the infinite order sudden 
(iOS) approximation for rotationally inelastic collisions of a diato- 
mic molecule in a Pi electronic state with a closed shell atom. This 
derivation clearly demonstrates the connection between the two 
sudden S functions for scattering off the adiabatic potential surface 
of A’ and A symmetry, which would arise from an ab initio calcu- 
lation on an atom + Pi-state molecule system, and the S matrix ele- 
ments in diabatic basis, which are required in the quantum treat- 
ment of the collision dynamics. Coupled states and IOS calculations 
were carried out for collisions of NI X 2 Pi with helium and argon, 
based on a electron gas potential surface at total energies of 63, 150, 
and 300 meV. The IOS approximation is not reliable for collisions 
of NO with Ar, even at the highest collision energy considered 
here. However, for collisions with He at 150 and 300 meV, the IOS 
approximation is nearly quantitative for transitions both within and 
between the Omega = 1/2 and Omega = 3/2 manifolds. 


29529 (AD-A—176896/9/XAB) Oxygen photoabsorption. 
Final report, 15 September 1978-31 December 1982. Blake, 
A.J. (Adelaide Univ. (Australia). Dept. of Physics). 14 Oct 
1983. 41p. NTIS, PC A03/MF AOI. 

Results of a study of photoabsorption in the Schumann- 
Runge system of molecular oxygen are reported. In the region of 
the Schumann-Runge continuum, the temperature dependence of 
the photoabsorption crosssection was measured and compared with 
theoretical calculations. In the band system, measurements of the 
oscillator strengths and predissociation widths of absorption lines 
were made. These measurements can be applied to detailed model- 
ing the absorption of solar ultraviolet radiation in the atmosphere. 


29530 (BNL—39519) Atomic physics experiments with 
photon and ion beams. Jones, K.W.; Johnson, B.M.; Meron, 
M. (Brookhaven National Lab., Upton, NY (USA)). Mar 
1987. Contract AC02-76CH00016. 4p. (CONF-870595—1). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87008449. 

From DOE/BES atomic physics program workshop; Cam- 
bridge, MA, USA (21 May 1987). 

The experiments investigated the feasibility of: (1) producing 
multiply-charged argon ions (up to 7+) at very low energies in 
quantities sufficient for experimental purposes, (2) using ion trap 
techniques for further study of the ions and repetitive photoioniza- 
tion to achieve higher charge states, and (3) using a VUV spec- 
trometer to study fluorescent radiation emitted from the ions. 


(CONF-8703116—2) Production of very cold, 
highly charged ions by synchrotron radiation: Comparisons of 
the “scalpel” and “hammer” methods. Levin, J.C.; ea 

quist, H.; O, C.S.; Short, R.T.; Sellin, LA.; Liljeby, L.; 
Huldt, S.; Johansson, S.E.; Nilsson, E.; Church, D.A. (Ten- 
nessee Univ., Knoxville (USA); Oak Ridge National Lab., 
TN (USA); Institutet foer Mikrovagsteknik, Stockholm 
(Sweden); Lund Univ. (Sweden). Dept. of Physics; Texas A 
and M Univ., College Station (USA)). 1987. Contract 
AC05-840R21400. 14p. NTIS, PC A02/MF A011; 1; GPO 
Dep. Fiie Number DE87009123. 

From US-Japan seminar on interactions of highly ionized 
atoms produced in heavy-ion collisions; Kobe, Japan (1 Mar 1987). 

Measurements of kinetic energies of highly charged argon 
ions produced by inner-shell photoionization i by ion-beam 
impact have been made using time-of-flight techniques. High- 
charge-state recoil ions produced by beams of ~.5 - 1 MeV/u CI*® 
are found to have energies one to two orders of magnitude higher 
than ions of the same charge produced by vacancy cascades follow- 
ing inner-shell photoionization by synchrotron radiation. The re- 
sults may have application to the development of a very-cold ion 
source useful for angle-resolved atomic collision studies. 
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— (DOE/ER/13656—T1) Atomic and molecular col- 

lision processes: Progress report for the period July 1, 1986 
through November 30, 1987. Norcross, D.W. (Joint Inst. for 
Lab. hysics, Boulder, CO (USA)). 15 May 1987. 
Contract AI01-87ER13656. 18p. NTIS, PC A02/MF AOl1; 
GPO Dep. File Number DE87009300. 

The past year’s progress in a long-term program of code de- 
velopment and high precision calculations for electron collisions 
with atoms, atomic ions, and molecules is summarized. In electron- 
ion collisions, we are primarily concerned with the fundamental 
physics of the process that controls excitation in high temperature 
plasmas. In the molecular work, we pursue accurate calculations of 
ro-vibrational excitation of polyatomic molecules, with relevance, 
for example, to the modeling of gas-phase laser systems. 30 refs. 


29533 (DOE/ER/53208—2) Excitation and ionization of 
highly charged ions by electron impact: Progress report for 
period May 1, 1986-April 30, 1987. Sampson, D.H. (Pennsyl- 
vania State Univ., University Park (USA). Dept. of Astron- 
omy). 30 Apr 1987. Contract FG02-85ER53208. 19p. NTIS, 
PC A02/MF AOI]; 1; GPO Dep. File Number DE87009340. 

(1) Cross sections and rate coefficients with inclusion of 
mixing effects have been obtained for innershell ionization of Na- 
like ions. This is an important mechanism for populating the excited 
levels of Neon-like ions and the importance increases with Z. (2) 
Cross sections and rate coefficients with inclusion of mixing effects 
have been obtained for innershell ionization of Li-like ions. This ap- 
pears to be an important mechanism for populating the excited 
levels of He-like ions and its importance also increases with Z. (3) 
The collision strengths have been calculated for all 1171 innershell 
excitation transitions from the five lower levels of the form 
1s?2s?2p*312L/sub J/ to the doubly excited upper levels of kinds 
1s?2s?2p5(31'31"/sup 2S"+1/L"/sub J'/ and 1s?2s2p°(31'31"/sup 
2S" +1/L")/sup 2S'+1/L’/sub J'/ in 22 Na-like ions. These upper 
levels can radiatively decay, which produces satellite lines to those 
due to n = 3 to n = 2 transitions in neon-like ions, or they can 
autoionize, which populates the 1s?2s?2p* 4S) ground level of 
neon-like ions. Considerable progress has also been made on our 
new quasirelativistic code development. After checking the accura- 
cy for hydrogenic ions with Z values up to 90, we have now ob- 
tained preliminary quasirelativistic results for both structure and 
collision strengths for neon-like ions. These generally agree well 
with fully relativistic calculations. 41 refs. 


(AE—4140/1) Continuous spectrum of quanta-sat- 
cllites in the decay of the light mu-minus-mesic atom 2s state. 
Romanov, S.V.; Grechukhin, D.P.; Soldatov, A.A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1985. 40p. (In 
Russian). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87701934. 

For mu-minus-mesic atoms pF, pNe, pNa with electron 
shell configurations {(1s)?(2s)?}, {(1s)2(2s)?(2p)?} and neutral me- 
soatomic configuration by means of numerical calculation intensities 
of continuous quantum-satellites hw, similar as to the energy to the 
line ho» of muon radiation transition 2s -> 1s hampering the obser- 
vation parity-noncenserving effects, conditioned by a weak neutral 
interaction of muon and nucleus, are evaluated. Dependences of in- 
tegral yield of quantum-satellites hw on the value of energy resolu- 
tion of quantum detector ha are obtained. Mesoatom pNa is the 
most appropriate for the observation and reliable interpretation of 
parity-nonconserving effects. 16 references, 5 figures, 13 tables. 


29535 (iC—86/102) Moessbauer isomer shift at °’Fe in 
vanadium. Elzain, M.E.; Ellis, D.E.; Guenzburger, D. (Inter- 
national Centre for Theoretical Physics, Trieste (Italy)). Jun 
1986. 10p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701777. 

The first principle discrete variational method is used to cal- 
culate contact charge densities versus volume at substitutional Fe 
impurity in V, represented by a 15-atom embedded cluster. The re- 
sults indicate that the volume dependence of the contact charge 
densities is related to the depth of the states in energy. Also, the 
computed isomer shift when compared to the measured shift indi- 
cates that the volume corrections to the measured values may be 
small. We propose that there exists a wavefunction normalization 
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region effect in the finite cluster calculations. 14 references, 1 
figure, 1 table. 


29536 (iC—86/134) Calculation of binding energies and 
elastic constants of Cu, Ag and Au using a one- 

model potential. Khwaja, F.A.; Razmi, M.S.K. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1986. 8p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE87701948. 

The numerical calculations of binding energies and elastic 
constants for Cu, Ag and Au are carried out using a one-parameter 
model potential. A comparison of the results obtained in these cal- 
culations with experimental data and some previous theoretical re- 
sults showed that the one-parameter model potential simulates the 
real electron-ion interaction of Cu, Ag and Au, and gives a much 
improved degree of agreement between theory and experiment for 
binding energies and elastic constants. 10 references, 2 tables. 


29537 (INIS-mf—10596) Three-electron correlations in 
electron-helium collisions: a study of excitation and decay of 
helium autoionising states. Burgt, P.J.M. van der. (Rijksuni- 
versiteit Utrecht (Netherlands)). 19 Feb 1986. 173p. NTIS 
(US Sales Only), A08/MF AOl. File Number 
DE87701821. 

This thesis is concerned with the effects of negative-ion re- 
sonances in the threshold excitation of the helium autoionising 
states. A detailed discussion is given of the structures in the excita- 
tion functions of the singly-excited helium states. Experimental indi- 
cations for the decay of one of the shape resonances to its non- 
parent states are presented. The author describes a study of the ef- 
fects of post-collision interaction in spectra of ejected electrons. 
Measurements are performed on an angular distribution of electrons 
ejected by one of the autoionising states after its excitation via a 
negative-ion resonance. Analysis of the angular distribution pro- 
vides evidence for the occurrence of angular momentum exchange 
during the post-collision interaction between the ejected and the 
scattered electron. A model for post-collision interaction is formu- 
lated, which incorporates the effects of angular momentum ex- 
change. (Auth.). 125 references, 30 figures. 


29538 (LBL—22095) Status of the MEVVA [Metal 
Vapor Vacuum Arc] high current metal ion source. Brown, 
1.G.; Galvin, J.E.; MacGill, R.A.; Wright, R.T. (Lawrence 
Berkeley Lab., CA (USA)). Mar 1987. Contract AC03- 
76SF00098. 6p. (CONF-870302—150). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87009173. 

From Particle accelerator conference; Washington, DC, 
USA (16 Mar 1987). 

The MEVVA (Metal Vapor Vacuum Arc) ion source that 
has been developed at LBL was reported on for the first time at 
the 1985 Particle Accelerator Conference [1]. This source can 
produce hundreds of milliamperes of beam current of metal species 
from lithium up to uranium. In the period since then we have de- 
veloped the source further, and this work is summarized here. We 
have now run the source with over 30 different beam species, and 
with an extraction voltage up to 110 kV. We have made and oper- 
ated a miniature source, the MicroMEVVA. A multi-cathode ver- 
sion, in which one can switch rapidly between cathodes of different 
materials, has recently been constructed and tested. Applications of 
the source include: as a synchrotron ion source, as an ion source 
for heavy ion fusion, and for metallurgical ion implantation; we 
have done some preliminary work in these directions. 


29539 (LBL—23090) An improved |— y ion 
charge state diagnostic. Brown, I.G.; Galvin, 

R.A.; Wright, R.T. (Lawrence Berkeley Lab, ch (USA)). 
Mar 1987. Contract AC03-76SF00098. 18p. NTIS, PC A02/ 
MF A0O1; 1; GPO Dep. File Number DE87009276. 

A time-of-flight diagnostic for analysis of relatively low 
energy ion beams is described. The system incorporates several 
novel features which improve its performance in a number of ways. 
The technique is simple and can provide an alternative to magnetic 
analysis of ion beams for the determination of ion charge state and 
beam composition. 
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29540 (LBL—23100) On the current intensity limit of a 
vacuum arc ion source. Brown, I.G. (Lawrence Berkeley 
Lab., CA (USA)). Mar 1987. Contract AC03-76SF00098. 
18p. NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE87009275. 

The maximum ion current that can be produced as a high 
energy beam from a metal vapor vacuum arc ion source is consid- 
ered. Results are presented of measurements of the plasma ion cur- 
rent in the MEVVA II ion source. It is shown that this source is an 
efficient generator of metal ions, an intense flux of which is effi- 
ciently transported to the beam extractor. The maximum metal ion 
current that is available for extraction at the extractor location is 
5% of the arc current. The limitation to the intensity of the metal 
ion beam that can be produced by this kind of ion source is in the 
extractor design. 27 refs., 6 figs. 


29541 (LBL—23170) Multiple ionization and capture in 
relativistic heavy-ion atom collisions. Meyerhof, W.E.; 
Anholt, R.; Xu, Xiang-Yuan; Gould, H.; Feinberg, B.; 
McDonald, R.J.; Wegner, H.E.; Thieberger, P. (Stanford 
Univ., CA (USA). Dept. of Physics; Lawrence Berkeley 
Lab., CA (USA); Brookhaven National Lab., Upton, NY 
(USA)). Feb 1987. Contract AC03-76SF00098. 20p. (CONF- 
8703116—1). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE87009151. 

From US-Japan seminar on interactions of highly ionized 
atoms produced in heavy-ion collisions; Kobe, Japan (1 Mar 1987). 

We show that in relativistic heavy-ion collisions the inde- 
pendent electron model can be used to predict cross sections for 
multiple inner-shell ionization and capture in a single collision. 
Charge distributions of 82- to 200-MeV/amu Xe and 105- to 955- 
MeV/amu U ion beams emerging from thin solid targets were used 
to obtain single- and multiple-electron stripping and capture cross 
sections. The probabilities of stripping electrons from the K, L, or 
M shells were calculated using the semiclassical approximation and 
Dirac hydrogenic wavefunctions. For capture, a simplified model 
for electron capture was uded. The data generally agree with 
theory. 


29542 Kinetic anharmonic coupling in the trihalometh- 
anes: A mechanism for rapid intramolecular redistribution of 
CH stretch vibrational energy. Green, W.H. Jr.; Lawrance, 
W.D.; Moore, C.B. (Materials and Molecular Research Di- 
vision of the Lawrence Berkeley Laboratory and Depart- 
ment of Chemistry, University of California, Berkeley, Cali- 
fornia 94720). Journal of Chemical Physics; 86: No. 11, 6000- 
6011(1 Jun 1987). Contract AC03-76SF00098. 

The coupling of CH stretching and CH bending vibrations in 
trisubstituted methanes is analyzed. Improved spectroscopic con- 
stants, especially the cubic anharmonic stretch—bend coupling con- 
stants, are extracted from Fermi resonances in the overtone spectra 
of HCFs; and HCCls. Both harmonic oscillator and Morse oscillator 
basis functions are used in the analysis and the results compared. 
That part of the coupling which arises from the kinetic energy as 
expressed in curvilinear coordinates is calculated and compared to 
the coupling calculated using the more conventional rectilinear 
treatment. Use of curvilinear coordinates is found to provide signifi- 
cant advantages. The formalism for curvilinear normal coordinates 
is clarified and generalized. From these calculations and the spec- 
tral analysis, one of the cubic anharmonic constants of the potential 
energy surface is extracted for comparison with ab initio calcula- 
tions. The curvilinear model of the CH stretch—bend interaction 
tested for these isolated CH chromophores is expected to be useful 
in understanding CH bonds and vibrational energy flow in larger 
hydrocarbons. 


29543 Production of intense negative hydrégen beams 
with polarized nuclei by selective neutralization of negative 
ions. Herschcovitch, A. (to Dept. of Energy, Washington, 
ar US Patent 4,654,183. 31 Mar 1987. Filed date 13 Feb 
. Vp. 

A process is described for selective neutralization of H/sup 
-/ ions in a magnetic field to produce an intense negative hydrogen 
ion beam with spin polarized protons, comprising: providing a 
multi-ampere beam of H/sup -/ ions; providing a beam of laser 
light, any photon of which has sufficient energy to photodetach 
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one electron from any one of the H/sup -/ ions; providing a uni- 
form solenoidal magnetic field around a portion of the length of the 
beam of H/sup -/ ions to effectively spin polarize the H/sup -/ ions 
in the beam, thereby to produce a first group of ions with proton 
spin aligned with the magnetic field and to produce a second group 
of ions with proton spin opposed to ‘the magnetic field; directing 
the beam of laser light through the spin polarized beam of H/sup -/ 
ions to selectively neutralize the majority of the ions in one of the 
groups, without neutralizing the ions in the other group; and sepa- 
rating the one group of ions from the other group of ions, and di- 
recting the other group of ions in an intense H/sup -/ ion beam 
toward a predetermined objective. 
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29544 (AD-A—176991/8/XAB) Theoretical modeling of 
accelerating arc plasmas. Final report, 1 May 1985-30 April 
1986. Huerta, M.A. (Miami Univ., Coral Gables, FL (USA). 


aa of Physics). 7 Jan 1987. 17p. NTIS, PC A02/MF 
AOl. 


This document covers research on railguns with seminars on 
plasma instabilities of railgun armatures. Work was completed on 
numerically solving a fourth-order eigenvalue equation, which de- 
scribed the development of the Kruskal Schivarychild instability in 
armature plasmas with finite conductivity and compressibility. In 
addition, a two-dimensional flux-corrected magnetohydrodynamic 
code was written to model the arc dynamics in a more-detailed 
fashion. 


29545 (AD-A—177149/2/XAB) Calculation of the elec- 
tron energy spectrum in a weakly ionized gas. Technical 
report, January-December 1986. Carron, N.J. (Mission Re- 
search Corp., Santa Barbara, CA an 30 Jan 1987. 53p. 
(MRC-R—1055). NTIS, PC A04/MF A 

We study an approximate solution ~~ A Boltzmann Equa- 
tion for the distribution of electrons in a weakly ionized gas in the 
presence of an electric field E, momentum transfer collisions, and 
inelastic energy-transfer collisions. Except when E = O, work is in 
the swarm regime where V/sub drift/ < V/sub thermal/. The 
mean energy-gain rate in the electric field, and mean energy loss 
rate to collisions are discussed. The importance of spread of energy 
gain and loss about the mean rates is emphasized and shown to be 
critically important in determining the spectrum. A Fokker-Planck 
(diffusion) type approximation is applied to the collision integral in 
the energy spectrum in a time-varying field. It should be valid 
when E varies slowly compared with the mean momentum transfer 
collision frequency, but on any time scale relative to the energy 
transfer collision frequency. The steady state spectrum can be ob- 
tained in closed form. It reduces to quadratures in terms of the mo- 
mentum transfer cross section and two sums over energy transfer 
cross sections. Its connection with ordinary diffusion theory is 
pointed out. It explains the shortcomings of the Continuous Slow- 
ing Down Approximation. It is demonstrated explicitly for rotation- 
al excitations that, when E = O, the diffusion approximation re- 
duces to the correct Maxwellian distribution at the gas temperature 
in the limit that rotational energy spacings become small. The 
theory is applied to Nitrogen, where energy spectra and transport 
coefficients are computed and compared with CSDA calculations, 
data, and more accurate calculations. 


29546 (DOE/ER/03077—278) A study of chaos and 
mixing in Rayleigh-Taylor and Richtmyer-Meshkov unstable 
interfaces. Gardner, C.L.; Glimm, J.; Grove, J.; McBryan, 
O.; Menikoff, R.; Sharp, DH; Zhang, Q. (New York Univ., 
NY (USA). Courant Mathematics and Computing Lab.). 
Apr 1987. Contract AC02-76ER03077. 15p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87009585. 

A program for the study of chaotic mixing layers produced 
by unstable interfaces is proposed and recent progress of the au- 
thors within this program is presented. 
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29547 (iC—85/158) Some analyses on the plasma motion 
in the space active region of the axial symmetry. Li Zhon- 

; Hu Wenrui. (International Centre for Theoretical 
Physics, Trieste (Italy)). Apr 1986. 13p. NTIS (US Sales 
Only), PC A02/MF AO0O1. File Number DE87701752. 

In general, the potential magnetic field may gradually be 
twisted into the force-free magnetic field with the current produced 
by plasma rotation. In this paper, it is pointed out that if the mag- 
netic field has no singularity on the symmetric axis, then the poten- 
tial magnetic field cannot be twisted into the force-free magnetic 
field. Namely, it is not a perfect approach that the energy storage is 
only caused by the pure azimuthal motion in the active region. Be- 
sides the pure spiral motion, the unsteady coupling process between 
the magnetic field and both the toroidal and the poloidal velocity 
components should be analyzed. Finally, in the present note, some 
features of the kinematical force-free magnetic field of the axial 
symmetry are presented by the authors. 10 references. 


29548 (LA—10936-MS) The elimination of statistical 
error in mapping in PIC hydrodynamics. Fraley, G.S. (Los 
Alamos National Lab., NM (USA)). May 1987. Contract W- 
7405-ENG-36. 10p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87009473. 

A problem with particle-in-cell (PIC) hydrodynamic codes is 
noise in the solution produced by statistical error in mapping from 
particles to grid. This type of error is inversely proportional to the 
number of particles per zone. A method of mapping, implemented 
in the PIC hydrocode FLIP, which eliminates statistical error, is 
described. It is achieved by mapping intensive variables, such as ve- 
locity, density, and pressure, which are not proportional to sample 
mass. An additional particle property, the density, is required, and 
is defined by an integral along the particle trajectory. The mapping 
to the grid is now basically an interpolation process, and the re- 
maining error is of the finite difference type, which is proportional 
to a power of the grid size. In general this type of mapping is not 
conservative. A conservative variation is also described. 


29549 (LA-UR—87-1235) Turbulence. Harlow, F.H. 
(Los Alamos National Lab., NM (USA)). Apr 1987. Con- 
tract W-7405-ENG-36. 22p. (CONF-8704109—1). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87008993. 

From DNA numerical methods symposium; Menlo Park, 
CA, USA (28 Apr 1987). 

Current dietstes for material mixing include multiphase in- 
terpenetration and single-field turbulence transport with large densi- 
ty variations. Neither approach by itself is adequate for current 
problem-solving needs, but in combination they offer tremendous 
opportunities for the analysis of complex material dynamics. Multi- 
phase theory contributes the “ordered” jets or particulate trajector- 
ies that penetrate in wave-like fashion; turbulence transport super- 
imposes the important nonlinear diffusive component to the mixing. 


Shear impedance and energy transport arise naturally in this com- 
bined analysis. 


29550 (PB—87-153532/XAB) Metastable vortex in su- 
perfluid *He-B. Volovik, G.E.; Salomaa, M.M. (Helsinki 
Univ. of Technology, Espoo (Finland). Low Temperature 
— 1986. 15p. (TKK-F-A—603). NTIS, PC PC E03/MF 


A new type of vortex solution for the Ginsburg-Landau 
equation in *He-B is obtained, which describes a one-quantum 
vortex with a four-fold symmetry axis. This nonaxisymmetric 
vortex may be responsible for the metastable state observed in the 
transient process of the first-order vortex-core transition. The phys- 
ical properties of the new vortex are discussed. 


29551 (PB—87-153573/XAB) Topological transition of v- 
vortex core matter in superfluid *He-B. Salomaa, M.M.; Vo- 
lovik, G.E. (Helsinki Univ. of Technology, Espoo (Fin- 
land). Low Temperature Lab.). 1986. 2ip. (TKK-F-A— 
598). NTIS, PC PC E03/MF E01. 

The core of the singly quantized nonaxisymmetric v vortex 
in rotating *He-B is found to display novel topological structure: it 
is a bound pair of vortices with half-integer circulation. The topolo- 
gy for flaring-out of vorticity from the real space to the momentum 
space, due to boojums (nodes) on the Fermi surface, is discussed for 


both the axisymmetric and nonaxisymmetric psilon vortices. This 
difference in topology may explain the physical nature of the ob- 
served first-order vortex-core transition in rotating superfluid *He- 
B. 


29552 (UCRL—96428) A second-order projection method 
for viscous, incompressible flow. Bell, J.B.; Colella, P.; Glaz, 
H.M. (Lawrence Livermore National Lab., CA (USA); 
Maryland Univ., College Park (USA). Dept. of Mathemat- 
ics). Apr 1987. Contract W-7405-ENG-48. 19p. (CONF- 
8706104—1). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE87008209. 

From 8. American Institute of Aeronautics and Astronautics 
computational fluid dynamics conference; Honolulu, HI, USA (9 
Jun 1987). 

In this paper we describe a second-order projection method 
for the time-dependent, incompressible Navier Stokes equations. 
The numerical method consists of three separate parts: a time-step- 
ping strategy that ensures second-order accuracy, a numerical ap- 
proximation of the Hodge projection, and a second-order discretiza- 
tion of the nonlinear convection terms. The basic requirements for 
second-order temporal accuracy are discussed in a semi-discrete 
form. Approximation of the projection using a discrete Galerkin 
formulation based on determination of a local basis for discretely 
divergence free vector fields is described. A specialized, second- 
order Godunov procedure is developed for discretization of the 
nonlinear convective terms. The Godunov method remains stable 
and non-oscillatory as Reynolds number tends to infinity. From a 
linear algebraic point of view the overall algorithm requires only 
the solution of symmetric, positive-definite systems that are ideally 
suited to iterative methods. Numerical results are presented validat- 
ing the convergence properties of the method. 
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29553 (FNAL/C—87/39) Status of (US) High Energy 
Physics Networking. Montgomery, H.E. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Feb 1987. Contract 
AC02-76CH03000. 11lp. (CONF-870249—8). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87007841. 

From Computing high energy physics; Pacific Grove, CA, 
USA (2 Feb 1987). 

The current status of Networking to and between computers 
used by the High Energy Physics community is discussed. Particu- 
lar attention is given to developments over the last year and to 
future prospects. Comparison between the current status and that of 
two years ago indicates that considerable strides have been made 
but that much remains to be done to achieve an acceptable level of 
functionality. 


29554 (FNAL-TM—1438) Producing and _ supporting 
sharable software. Johnstad, H.; Nicholls, J. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Feb 1987. Contract 
AC02-76CH03000. Sp. (CONF-870249—7). NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87008089. 

From Computing high energy physics; Pacific Grove, CA, 
USA (2 Feb 1987). 

A survey is reported that addressed the question of shareable 
software for the High Energy Physics community. Statistics are 
compiled for the responses of 54 people attending a conference on 
the subject of shareable software to a questionnaire which ad- 
dressed the usefulness of shareable software, preference of pro- 
gramming language, and source management tools. The results are 
found to reflect a continued need for shareable software in the 
High Energy Physics community and that this effort be performed 
in coordination. A strong mandate is also claimed for large facilities 
to support the community with software and that these facilities 
should act as distribution points. Considerable interest is expressed 
in languages other than FORTRAN, and the desire for standards or 
rules in programming is expressed. A need is identified for source 
management tools. (LEW) 





29555 (ILL-RA—1985) [Institut Max von Laue - Paul 
Langevin, 38 - Grenoble, France]. Annual report 1985. (Insti- 
tut Max von Laue - Paul Langevin, 38 - Grenoble 
(France)). 1986. 160p. NTIS (US Sales Only), PC A08/MF 
AO01. File Number DE87751057. 

Scientific activity is grouped into “colleges”. College 2 
covers theoretical physics ranging from solid state physics through 
statistical mechanics to high energy physics (surface physics; disor- 
dered and stochastic systems; magnetism; phase transitions; physics 
of fluids; nuclear and high energy physics). The main fields studied 
by college 3 are thermal neutron induced fission, nuclear structure 
studies and in the fundamental physics domain a completely new 
ultra cold neutron - very cold neutron facility has been added. 
Most of experiments, in college 4 (structural and magnetic excita- 
tions) were devoted to magnetic phenomena, nevertheless lattice 
properties are still of interest. Scientific highlights for college 5 
(crystal and magnetic structures) are the maximum entropy method, 
ab initio structure solution, organic superconductors, nuclear and 
magnetic extinction, neutron topography, thermodiffractometry in 
magnetic systems, magnetic phase transitions in spin ordering in 
iron silicates, covalent spin density in CrBrs. Trends of college 6 
(liquids, disorder and defects in materials) are fractons, quantum liq- 
uids, amorphous structures, diffusion in the liquid and amorphous 
phase, bulk diffusion, dynamics of hydrogen in crystalline and 
amorphous materials, spinodal decomposition, point defects in 
metals in thermal equilibrium. One college still is for biochemistry, 
the last one for chemistry. 
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29556 (BNL—39580) Search for a new force. Thieberger, 
P. (Brookhaven National Lab., Upton, NY (USA)). 1987. 
Contract AC02-76CH00016. 1lp. (CONF-870164—2). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87008450. 

From 12. Moriond workshop: searches for new and exotic 
phenomena; Les Arcs, France (1 Jan 1987). 

Horizontal motions of a well-balanced hollow copper sphere 
floating and almost totally submerged in a well insulated and shield- 
ed tank filled with water at 4°C were measured in the vicinity of a 
large cliff. A motion was observed in a direction nearly perpendic- 
ular to, and directed away from, the face of the cliff. Conventional 
explanations for this effect have not been found. The observation is 
consistent with the existence of a weak, non-Newtonian, substance 

it, medium range force of a magnitude compatible with re- 
sults deduced from gravity measurements as a function of depth in 
mines and with conclusions reached in a recent reanalysis of the 
Eoetvoes experiment. Further measurements with different ele- 
ments and in different geometries will be required to establish defi- 
nitely the existence, source, and description of such a new force. 


20557 (DOE/ER/40225—1) Proposal to upgrade Fermi- 
lab experiment 731 to permit a measurement of the phase dif- 
ference between etaoo and eta/sub +-/: Final report. Gollin, 
G.D. (Princeton Univ., NJ (USA). Dept. of Physics). 11 
Feb 1987. Contract FG02-85ER40225. 18p. NTIS, PC A02/ 
MF A0O1; GPO Dep. File Number DE87007564. 

An additional regenerator will be added to the E731 spec- 
trometer in the MC beamline at Fermilab to enable us to measure 
the phase difference between the CP violation parameters etaoo and 
eta/sub +-/ to an accuracy of 1° Very general considerations indi- 
cate that CPT conservation requires the phase difference, Aphi = 
Arg(etaoo) - Arg(eta/sub +-/), to be smaller than one degree. The 
current experimental value is Aphi = (9.4 +-5.1)® *° 


tal search for muon- 


29558 (CINIS-mf—10340) Experimen 
neutrino oscillations and analysis of the simultaneous mixing 


of three neutrino flavors. Bluemer, J. (Dortmund Univ. 
(Germany, F.R.). Fachbereich Physik). 12 Feb 1985. 98p. 
(In German). NTIS (US Sales Only), PC AOS/MF AOI. 
File Number DE87751316. 

In the present thesis the experiment of the CDHS collabora- 
tion on the search for inclusive muon-neutrino oscillations is de- 
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scribed. The event rates of v/sub / reactions via charged currents 
was simultaneously measured in two detectors which were 130 n 
and 885 m away from the beam origin. The data contain no hints 
for oscillation effects. At maximal mixing mass differences of the 
contributing eigenstates are excluded in a range 0.26 less than or 
equal to Am/sup 2/ less than or equal to 90 eV/sup 2/ with 90% 
confidence. The best sensitivity was reached for Am/sup 2/=2.5 
eV/sup 2/ and allows there a maximal mixing parameter sin/sup 2/ 
2 less than or equal to 0.053. From the CDHS data the hitherto 
best limits on oscillation parameters resulted. From a common anal- 
ysis of different oscillation experiments the allowed parameters for 
the case of simultaneous transitions between electron, muon, and 
tau neutrinos could be obtained. Regarding systematic uncertainties 
also here no evidence for oscillations exists. (orig./HSI). 


29559 CINIS-mf—10606) Experiments at CERN in 1986. 
(European Organization for Nuclear Research, Geneva 
(Switzerland)). Nov 1986. 3!12p. NTIS (US Sales Only), PC 
A14/MF AO1. File Number DE87701988. 

This report is a compilation of the current experimental pro- 
gramme at CERN. The experiments listed are being performed at 
one of the following machines: The Super Proton Synchrotron, the 
Proton Synchrotron and the Synchro-Cyclotron. The four experi- 
ments planned for the Large Electron Positron machine are also 
listed. Each experiment is briefly described and a schematic layout 
of its apparatus is included, together with lists of participants and 
institutions. (orig./HSI). 


29560 (INS—560) Cosmic ray test for supersymmetry. 
Midorikawa, S.; Yoshimoto, S. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Nov 1985. 17p. NTIS (US 
Sales Only), PC A02/MF AOi. File Number BE87701833. 

The photino can be the lightest supersymmetric particle and 
may be produced copiously in the stellar objects. We investigate 
the interactions of a light-photino with the matter and find that the 
production cross sections in resonance regions are the largest and 
that the production of fermions with their superpartners is impor- 
tant at higher energies. 


29561 (ITEF—51(1986)) Observation in nuclear emulsion 
of the charmed >/sub c/° baryon decay to A/sub c/* 7” with 
the subsequent A* a~ 7*. Vojvodik, L.; Smart, V.; Vajsen- 
berg, A.O. and others. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1986. 9p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87702020. 

The observation of a charmed =/sub c/° baryon decay to A/ 
sub c/* and 7 in neutrino experiment with nuclear emulsion is de- 
scribed. The A/sub c/* decays to =*a~a* with a subsequent 
decay =* -> a*n in emulsion. The A/sub c/* mass is 2.300+- 
0.025 GeV/c?2, it decays after a proper time of (3.13+-0.02)x10-* s. 
The =/sub c/° mass is 2.462+-0.026 GeV/c? and the difference be- 
tween =/sub c/° mass and A/sub c/* mass is 0.163+-0.002 GeV/ 
c2. 5 references, 1 figure, 1 table. 


29562 (LA-UR—87-1377) Properties of neutrinos: Recent 
results. Robertson, R.G.H. (Los Alamos National Lab., NM 
(USA)). 1987. Contract W-7405-ENG-36. 37p. (CONF- 
870279—2). NTIS, PC A03/MF A0O1; 1; GPO Dep. File 
Number DE87009006. 

From Lake Louise winter institute; Alberta, Canada (15 Feb 
1987). 

Recent progress in experimental determinations of the prop- 
erties of neutrinos is summarized. In particular, the extensive work 
on direct kinematic measurements of neutrino mass, on neutrino 
counting and on neutrino oscillations is highlighted. It is concluded 
that there may already be sufficient information to fix the masses of 
the neutrinos, but the evidence is still far from convincing. 63 refs., 
13 figs. 
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29563 (NIKHEF-H—86-4) Hadronic phi production and 
the Lund model for low p/sub T/ interactions. Dijkstra, H.; 
Bailey, R.; Belau, E. (Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). 
Sectie H). 1986. 8p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701903. 

Experimental results on inclusive phi production are com- 
pared with the Lund model for low p/sub T/ hadronic interactions. 
The data is based on a sample of 600,000 phi mesons in the kine- 
matic range p/sub T/<1.0(GeV/c)? and 0.0<x/sub F/<0.4, pro- 
duced in 7/sup +-/, K/sup +-/, p and anti p Be interactions at 
100 GeV/c and 120 GeV/c incident momentum. The Lund model 
reproduces the shapes of the longitudinal differential cross sections 
reasonably well, but the relative cross sections for incident 7, K 
and p show a discrepancy with the data. 5 references, 2 figures, 3 
tables. 


29564 (SLAC-PUB—4222) Lifetimes of heavy leptons 
and hadrons. Lueth, V. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Feb 1987. Contract 
AC03-76SF00515. 14p. (CONF-870121—3). NTIS, PC A02/ 
MF AOl1; 1; GPO Dep. File Number DE87008320. 

From Meeting of the Division of Particles and Fields of the 
American Physical Society; Salt Lake City, UT, USA (14 Jan 
1987). 

” Recent measurements of the lifetimes of the tau lepton and 
charm and beauty particles are reviewed, with emphasis on the ex- 
perimental techniques used for vertex detection. 32 refs., 10 figs. 


29565 (TRI-PP—87-20) Unusual decay modes for the 
pion and muon. Clifford, E.T.H.; Picciotto, C.E.; Ahmad, S.; 
Britton, D.I.; Bryman, D.A.; Kitching, ©. Kuno, Y.; Mac- 
donald, LA: Numao, T.; Olin, A. (T RIUMF, Vancouver, 
British Columbia (Canada); National Research Council of 
Canada, Ottawa, Ontario). Feb 1987. 4p. (CONF-870279— 
5). NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE87900670. 
From Lake Louise winter institute; Alberta, Canada (15 Feb 
1987). 
” Branching ratio limits are determined for the production of 
neutral scalar particles in muon decay and pion decay by examining 
the positron energy spectra. For pion decay, the background from 


the muon decay positron spectrum has been suppressed by a factor 
of 5 x 10% 


29566 (TRI-PP—87-21) Parity violation in vector p-p 
scattering. Page, S.A. (Manitoba Univ., Winnipeg (Canada). 
Dept. of Physics). Feb 1987. 5p. (CONF- 870279—4). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87900671. 

From Lake Louise winter institute; Alberta, Canada (15 Feb 
1987). 

The present status of parity violation measurements in vector 
P-p scattering is reviewed. Low and interr:ediate energy results are 
interpreted in terms of the weak meson exchange model. The longi- 
tudinal analyzing power angular distribution contains important 
physics at intermediate energy. Preparations for a unique measure- 
ment of A/sub z/ (@) at 230 MeV, in progress at TRIUMF, will be 
discussed. 
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29567 (BNL—39401) Simulation of soft hadron hadron 
collisions at ultrarelativistic energies. Werner, K. (Brookha- 
ven National Lab., Upton, NY (USA)). 1987. Contract 
AC02-76CH00016. 7p. (CONF-870154—2). NTIS, PC A02/ 
MF AO}; 1; GPO Dep. File Number DE87006747. 

From 15. international workshop on gross properties of 
nuclei and nuclear excitations; Hirschegg, Austria (12 Jan 1987). 

An event generator to simulate ultrarelativistic hadron 
hadron collisions is proposed. It is based on the following main as- 
sumptions: the process can be divided into two independent steps, 
string formation and string fragmentation; strings are formed as a 
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consequence of color exchange between a quark of the projectile 
and a quark of the target; the fragmentation of strings is the same 
as in e*e™ annihilation or in lepton nucleon scattering. 11 refs., 4 
figs. 


29568 (DOE/ER/40141—3) Research in high energy the- 
oretical physics: Progress report. Clavelli, L.J.; Harms, B.C.; 
Jones, S.T. (Alabama Univ., University (USA). t. of 
Physics and Astronomy). Dec 1986. Contract FG05- 
84ER40141. 2lp. NTIS, PC A02. File Number 
DE87007766. 

A brief summary is given of each of a number of papers pub- 
lished or accepted for publication in the areas of heavy meson pro- 
duction, phenomenological models of total cross sections, and su- 
perstring theory. Also summarized are papers submitted in those 
areas. Work proposed for the upcoming year is also described, in- 
volving mostly investigations into various aspects of string theory 
and some continued work on solitons in the chiral gauge model. 
(LEW) 


29569 (iC—85/131) Constraints on a preonic model for 
family replication from the anomalous magnetic moment of 
leptons. Godbole, R.M. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Jul 1986. 9p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701751. 

The additional contributions to the anomalous magnetic 
moment of the muon and the electron ((g-2)/sub I/) in a recently 
suggested preonic model are considered. It is shown that the pa- 
rameters in this model are severely restricted when the constraints 
coming from this analysis are combined with those obtained from 
the considerations of the quark-lepton mass matrices and mixing 
angles. 7 references, 2 figures. 


29570 (IC—86/159) Model for nucleus-nucleus, hadron- 
nucleus and hadron-proton multiplicity distributions. Singh, 
C.P.; Shyam, M.; Tuli, S.K. (International Centre for Theo- 
retical Physics, Trieste (Italy)). Jul 1986. 19p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87701960. 

A model relating hadron-proton, hadron-nucleus and nucle- 
us-nucleus multiplicity distributions is proposed and some interest- 
ing consequences are derived. The values of the parameters are the 
same for all the processes and are given by the QCD hypothesis of 
universal hadronic multiplicities which are found to be asymptoti- 
cally independent of target and beam in hadronic and current in- 
duced reactions in particle physics, 12 references, 9 figures. 


29571 (INS—582) Positron and electron peaks produced 
by sub-Coulomb barrier heavy-ion collisions. Yamaguchi, Y.; 
Sato, H. (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study). Mar 1986. 21p. NTIS-(US Sales Only), PC A02/MF 
A01. File Number DE87701842. 

Positron and electron peaks produced by sub-Coulomb bar- 
rier heavy-ion collisions are studied in terms of a new neutral parti- 
cle (phi) production together with its decay into the electron-posi- 
tron pair. The phi-production cross section is calculated in the 
semi-classical method, assuming a spinless phi and ignoring the 
Doppler broadening. The phi-couplings to charged leptons are suf- 
ficiently small so as to be compatible with their (g-2). The identifi- 
cation of phi as the axion is ruled out for the minimal standard 
theory by Weinberg-Wilczek. If ‘we take seriously the small Dopp- 
ler broadenings of positron and electron peaks observed in the ex- 
periment, we can not retain the origin of the peaks to be due to a 
particle phi. Other possible origins of the peaks are discussed. 


29572 (ITEP—54(1986)) Annihilation of mesons built 
from heavy and light quark and antiB° reversible B° oscilla- 
tions. Shifman, M.A.; Voloshin, M.B. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj 1 Ehksperimental’noj Fiziki). 1986. 9p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87702023. 

Logarithmic gluon renormalizations of operators containing 
heavy (Q) and light (q) quarks is studied. It is demonstrated that in 
the leading log approximation (LLA) there exist renormalizations 
corresponding to the domain of virtual momenta R™? << p? << 
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m/sub Q/? where R is a confinement radius and m/sub Q/ is the 
heavy quark mass. For two-quark operators the renormalization 
considered does not depend on the spinor structure of the opera- 
tors. As an application the asymptotical behaviour (m/sub Q/ -> 
co) of the constant parametrizing the pseudoscalar-meson annihila- 
tion by the axial current is discussed. A logarithmic correction to 
the well-known power law is found. The operator responsible for 
the B® reversible B-bar° oscillations in the V-A theory is considered 
too. 11 references. 


29573 (ITP—86-27-E) Pion interferometry theory for the 
hydrodynamic stage of multiple processes. Makhlin, A.N.; 
Sinyukov, Yu.M. (AN Ukrainskoj SSR, Kiev. Inst. Teoreti- 
cheskoj Fiziki). 1986. 21p. NTIS US Sales Only), PC A02/ 
MF AO1. File Number DE87701853. 

The double pion inclusive cross section for identical particles 
is described in hydrodynamical theory of multiparticle production. 
The pion interferometry theory is developed for the case when sec- 
ondary particles are generated against the background of internal 
relativistic motion of radiative hadron matter. The connection be- 
tween correlation functions in various schemes of experiment is 
found within the framework of relativistic Wigner functions formal- 
ism. 9 references. 


29574 (JINR-E—2-86-209) Non-relativistic model of two- 
particle decay. Formulation of the problem. Dittrich, J.; 
Exner, P. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1986. 19p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87702036. 

A simple non-relativistic model of a spinless particle decay- 
ing into two lighter particles is treated in detail. It is similar to the 
Lee-model description of V-particle decay. Galilean covariance is 
formulated properly, by means of a unitary projective representa- 
tion acting on the state space of the model. After separating the 
centre-of-mass motion the meromorphic structure of the reduced 
resolvent is deduced. 30 references. 


(JINR-R—2-86-205) Low-energy meson processes 
and effective chiral phi‘- parameters. Bel’kov, 
A.A.; Lanev, A.V.; Pervushin, V.N. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1986. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702045. 

The role of p*-corrections for meson processes is discussed 
from the point of view of experimental tests of low-energy chiral 
QCD. The arising effective Lagrangian with p‘-terms is shown to 
describe satisfactorily the length of d-wave m7-scattering and the 
rho meson resonance in the p-wave. The lengths of 7K-scattering 
are calculated; they are particularly sensible to the contribution of 
the tachyonic term of the effective Lagrangian derived from QCD. 
Furthermore, nonleptonic decays K -> 27, K -> 37 are discussed, 
and the parameters of the expansion of the decay amplitude in 
terms of Dalitz variables are calculated. A more detailed analysis of 
the p‘-corrections requires an essential improvement of the accura- 
cy of experimental data. 27 references, 1 figure, 2 tables. 


29576 (JINR-R—2-86-222) zi to K* yield ratio in the pD 
collision, Bazhanskij, I.I.; Kaptar’, L.P.; Titov, A.I. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1986. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87702046. 

Submitted to the journal Sov. J. Nucl. Phys. 

In the framework of the quark-parton picture of elementary 
particle interaction the prediction calculations of cross section of 
cumulative p+D ->K* (180 deg)+... reaction and 7* to K* meson 
yield ratio in pD-collisions have been performed. It is shown that 
the behaviour of the ratio qualitatively depends on the mechanism 
of the process as well as on propositions of deuteron structure. In 
region x — 1-1.4 the value of the ratio is 4-10. 7 references, 2 fig- 
ures. 


29577 (JINR-R—2-86-225) Photoproduction of positroni- 
um in the coulomb field of a nucleus. Lyuboshits, V.L. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of ae 
Energy). 1986. 8p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A01. File Number DE87702047. 
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Submitted to the Journal Yad. Fiz. 

The explicit expressions for the differential and total cross 
sections of the photoproduction of the bound states /e*e~/ and / 
p* p-/ in the Coulomb field of a nucleus are received. The relation 
between an effective cross section of a generation of elementary 
atom, which is a bound state of two charged particles, and the ef- 
fective cross section of a generation of these charged particles 
moving free with almost same velocities (Lorentz-factors) is used. 
The effect of the screening of the nucicus charge by atom electrons 
in the limit of very high energies is taken into account. The exact 
formula for the differential cross section of the positronium photo- 
production in the Coulomb field of a nucleus agrees with the result 
of the approximate calculation by the Weizsaecker-Williams 
method of equivalent photons at ultrarelativistic energies and very 
small angles. 14 references. 


29578 (NBI-HE—86-40) Perturbative QCD Lagrangian 
at large distances and stochastic dimensionality reduction. Pt. 
2. Rederivation and equivalent system in two dimensions. 
Shintani, M. (Niels Bohr Inst., Co gen (Denmark)). 
Nov 1986. 12p. NTIS (US Sales y), PC A02/MF AO1. 
File Number DE87751680. 

Using the method of stochastic dimensional reduction, we 
derive a four-dimensional quantum effective Lagrangian for the 
classical Yang-Mills system coupled to the Gaussian white noise. It 
is found that the Lagrangian coincides with the perturbative QCD 
at large distances constructed in our previous paper. That formal- 
ism is based on the local covariant operator formalism which main- 
tains the unitarity of the S-matrix. Furthermore, we show the non- 
perturbative equivalence between super-Lorentz invariant sectors of 
the effective Lagrangian and two dimensional QCD coupled to the 
adjoint pseudo-scalars. This implies that stochastic dimensionality 
reduction by two is approximately operative in QCD at large dis- 
tances. 


29579 (SLAC-PUB—4216) Low Q? radiative Bhabha 
scattering at high energies. Karlen, D. (Stanford Linear Ac- 
celerator Center, Menlo Park, CA (USA)). Mar 1987. Con- 
tract AC03-76SF00515. 6p. (CONF-870279—1). NTIS MF 
A01; 2; GPO Dep. File Number DE87008322. 

From Lake Louise winter institute; Alberta, Canada (15 Feb 
1987). 

” A study of the process, et e™ —> e*e” y, where at least one 
electron scatters at a small angle is presented. Calculations of the 
process to order a* and a‘ are reviewed and compared with data 
from the PEP storage ring. An analysis of data from the Mark II 
detector shows good agreement with the order a‘ calculation for 
ey final states. Preliminary results from the ASP detector agree 
well with the order a* and a‘ predictions for single particle con- 
figurations. 


29580 (SLAC-PUB—4269) Indirect serarches for very 
heavy quarks. Bigi, I.I. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Mar 1987. Contract AC03- 
76SF00515. 8p. (CONF-870278—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87008329. 

From 4. familty of quarks and leptons international symposi- 
um; Santa Monica, CA, USA (26 Feb 1987). 

Detailed studies of weak decays can reveal the presence of 
very massive quanta like heavy top quarks or fourth family quarks. 
The decay K* — z* anti and B/sub d/ - anti B/sub d/ mixing are 
particularly promising fields for such searches. We infer a rather 
conservative lower limit of 70 GeV on the top mass form recent 
ARGUS data on B/sub d/ - anti B/sub d/ mixing, near-maximal Bs 
- anti Bs mixing is another consequence. If on the other hand top 
were detected in Z° decays, then the presence of New Physics 
would be established in B° decays. The ratio between tau(B°) and 
tau(B*~ ) is of considerable phenomenological relevance here. 


29581 (UWThPh—1986-36) K -> riota* iota” decays in 
the effective chiral lagrangian of the standard model. Pich, 
A.; Rafael, E. de; Ecker, G. (Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik). 1986. 46p. (MPI-PAE/PTH— 
63/86; CPT—86/P.E.-1936). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87701923. 
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The decay amplitudes of K -> miota/sup +/iota™ transi- 
tions (iota = e or 2) are calculated in chiral perturbation theory to 
lowest non-trivial order. This includes one-loop contributions as 
well as contributions from all possible tree level counterterms to 
the corresponding order in momenta and meson masses. Only one 
combination of counterterm coupling constants appearing in the 
decay amplitudes remains unknown. Two possible solutions for this 
constant are found from a comparison with the experimentally 
known K* -> a*e*e™ decay rate. Predictions are then obtained for 
the rates of K* -> a*p* yp, K/sub S//sup 0/ -> 7/sup 0/e* e~ 
and K/sub S//sup 0/ -> 7/sup 0/p* p~ decays as well as for the 
corresponding spectra in the invariant mass of the lepton pair. The 
CP-violating transition K/sub L//sup 0/ -> 7/sup 0/"y' -> 7/sup 
o/iota/sup +/iota™ is also discussed. 


29582 Anti pp searches for quark-gluon plasma at TeV I. 
Turkot, F. (Fermi National Accelerator Lab., Batavia, IL). 
Nuclear Physics [Section] A; 461: No. 1/2, 11-24(5 Jan 1987). 
(CONF-860441—). 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 198 

. ees the experiments that have been approved to run at 
TeV I from the viewpoint of their capability to search for evidence 
of the QCD phase transition. (orig./HSI). 


29583 Pre-equilibrium plasma dynamics. Heinz, U. 
(Brookhaven National Lab., Upton, NY). Nuclear Physics 
[Section] A; 461: No. 1/2, 49-7015 Jan 1987). (CONF- 
860441—). 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 198 

. Ao published as report BNL—38231; CONF—860441-2. 

Approaches towards understanding and describing the pre- 
equilibrium stage of quark-gluon plasma formation in heavy ion col- 
lisions are reviewed. 


29584 Review of high-energy hadron-nucleus data. Lis- 
sauer, D. (Brookhaven National Lab., Upton, NY; Tel Aviv 
Univ., Israel). Nuclear Physics [Section] A; 461: No. 1/2, 93- 
112(5 Jan 1987). (CONF-860441—). 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 198 

Also published as report BNL—38298; CONF—860441-6. 

In this review we summarize new data on hadron-nucleus 
interactions. The possibility that quark-gluon plasma may be cre- 
ated in heavy ion collisions has led to renewed interest in hadron- 
nucleus collisions. We will focus our attention on the following: (i) 
Estimating the rate of energy loss of the incident hadron as it prop- 
agates through the target. (ii) Determining where the energy is de- 
posited in central hadron-nucleus collisions. In this review we con- 
centrate on three experimental approaches to the study of h-A col- 
lisions. In Section 1 we discuss the present status of pA -> p+X 
inclusive measurements. In Section 2 measurements from visual de- 
tectors, in this case results from the 30” hybrid spectrometer, which 
allows investigations of global event properties are presented. In 
Section 3 data using 2/sup 7/ calorimeters, where one can trigger 
and measure transverse energy and energy flow over a given rapid- 
ity region, are discussed. The conclusions are given in Section 4. 
(orig./HSI). 


Pion interferometry of ultra-relativistic hadron col- 
lisions. Kolehmainen, K. (Lawrence Berkeley Lab., CA; Ar- 
izona Univ., Tucson). Nuclear Physics [Section] A; 461: No. 
1/2, 239-244(5 Jan 1987). (CONF-860441—). Contract 
ACO03-76SF00098. 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

. al published as report LBL—21648; CONF—860441-3. 

Pion interferometry of ultra-relativistic hadronic collisions is 
described in the context of the inside-outside cascade model using a 
current ensemble method capable of describing an arbitrary distri- 
bution of pion sources with an arbitrary velocity distribution. The 
results are quite distinct from the usual Gaussian and Kopylov par- 
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ameterizations. Extraction of the temperature parameter, effective 
source lifetime, and transverse size requires a full three-dimensional 
analysis of the correlation function in terms of the momentum dif- 
ference. 


29586 Strangeness in the central region. McLerran, L. 
(Fermi National Accelerator Lab., Batavia, IL). Nuclear 
Physics [Section] A; 461: No. 1/2, 245-250(5 Jan 1987). 
(CONF-860441—). 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

I summarize recent work about strangeness in the central 
region as it might appear in ultra-relativistic heavy ion collisions. I 
argue that in the central region, strangeness is not a signal of the 
existence of a quark-gluon plasma, although an enhanced strange- 
ness production might signal interesting dynamical phenomena. I 
argue that the strangeness in a quark-gluon plasma compared to 
that in a hadron resonance gas is not anomalously large for either 
the K/z ratio or the strange to non-strange anti-baryon ratios. I 
also argue that for the energy and baryon number densities expect- 
ed in the fragmentation region of ultra-relativistic nuclear collisions, 
strangeness is not a signal of a quark-gluon plasma. 


29587 Introductory talk. 6. Moriond workshop massive 
neutrinos in particle physics and ysics. Rosen, S.P. 
(Los Alamos National Lab., NM). pp 1-31 of 86. Massive 
neutrinos in astrophysics and in particle physics. Proceed- 
ings of the 6. Moriond workshop. Fackler, O.; Tran Thanh 
Van, J. (eds.). Gif-sur-Yvette, France; Editions Frontieres 
(1986). (CONF-860167—). 

From Recontres de Moriond workshop on massive neutrinos 
in particle physics and astrophysics; Tignes, Savoie, France (25 Jan 
1986). 

, We review the concepts of Majorana and Dirac neutrinos 
from an operational point of view and survey the experimental 
search for neutrino mass. We also review the work of Mikheyev 
and Smirnov on the enhancement of neutrino oscillations via the 
mechanism of Wolfenstein matter oscillations. Results of an exten- 
sive computation of MSW effects in the sun are described. 39 refer- 
ences, 6 figures. 


6453 Particle Invariance Principles And Symmetries 


REFER ALSO TO CITATION(S) 29618 


29588 (IC—85/205) Two-loop effective potential for 
Wess-Zumino model using superfields. Santos, R.P. dos; Sri- 
vastava, P.P. (International Centre for Theoretical Physics, 
Trieste (Italy)). Oct 1985. 24p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87701753. 

For the case of several interacting chiral superfields the 
propagators for the unconstrained superfield potentials in the shift- 
ed theory, where the supersymmetry is explicitly broken, are de- 
rived in a compact form. They are used to compute one-loop effec- 
tive potential in the general case, while a superfield calculation of 
renormalized effective potential to two loops for the Wess-Zumino 
model is performed. 12 references, 5 figures. 


29589 (IC—86/113) On the group-theoretic approach to 
the conservation laws of KP equation in Lagrangian and Ha- 
miltonian formalism. Roy Chowdhury, A.; Roy, S. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jun 
1986. 12p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701785. 

We have obtained the conservation laws for some non-linear 
system through the use of Noether’s theorem, Lagrangian theory 
and Lie symmetry. Though in principle for each generator of Lie 
symmetry there is a conserved vector yet due to the Lie algebra 
generated by these generators some of these vectors become linear- 
ly dependent. So we have searched for the minimum number of in- 
dependent conserved vector and have called it a basis of the con- 
servation laws. Such bases of conservation laws are obtained in the 
case of the KP equation in three dimensions. Next we have shown 
how the same analysis can be performed in a compact manner 








4089 / ERA-12/14 


through the use of the Hamiltonian formalism. The only difference 
is that the later methodology yields the time component of the con- 
served vector and their linear dependence. 7 references, 1 table. 


29590 (IC—86/175) Fermion masses in SU(2)/sup L/ x 
SU(2)/sup R/ x U(1)/sup B-L/ model. Olechowski, M. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1986. 17p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701970. 

A new model based on SU(2)/sup L/ x SU(2)/sup R/ x 
U(1)/sup B-L/ gauge symmetry group is presented. Fermion 
masses are generated by radiative corrections. 7 references, 2 fig- 
ures. 


29591 (JINR-E—2-85-897) actions and dual- 
ity transformations for N=2 tensor multiplets. Galperin, A.; 
Ivanov, E.; Ogievetsky, V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1985. 
19p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87702032. 

Submitted to the Journal Yad. Fiz. 

General actions for self-interacting N=2 tensor multiplets 
are considered in the harmonic superspace approach. All of them 
are shown to be equivalent, by superfield duality transformations, 
to some restricted class of the hypermultiplets actions. In particular, 
the improved tensor multiplet theory is dual to a free hypermulti- 
plet one. Superspace couplings of these improved matter multiplets 
against conformal supergravity are also constructed. 20 references. 


29592 (JINR-E—2-86-277) Duality transformations and 
most general matter self-coupling in N=2 supersymmetry. 
Galperin, A.S.; Ivanov, E.A.; Ogievetsky, V.I. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1986. 3lp. NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE87702037. 

Submitted to the journal Nucl. Phys. 

Formulation of N=2 matter aaiones with a finite number 
of auxiliary fields in the harmonic superspace approach is discussed. 
All of them are shown to be described by analytical harmonic su- 
perfields, subjected to outside couplings or possessing some gauge 
freedom. It is determined that N=2 is supersymmetric duality 
transformation. It helps to show that all self-couplings of the above 
superfields are equivalent to certain classes of general self-couplings 
of the main analytical representation of N=2 matter, q* -hypermul- 
tiplet. Thus, the most general q* -action describes the most general 
self-coupling of N=2 matter. As N=2 matter leads to hyper- 
Kaehler o models in the physical boson sector, it is likely to con- 
sider the proper analytic superfield Lagrangian density as hyper- 
Kaehler potential produced all conceivable hyper-Kaehler metrics. 
29 references. 


29593 6-expansion and light-cone gauge fixing in curved 
superspace o-models, Atick, J.J.; Dhar, A. (Stanford Univ., 
CA, USA. Inst. of Theoretical Physics; Stanford Linear Ac- 
celerator Center, CA, USA). Nuclear Physics [Section] B; 
284: No. 1, 131-145(23 Mar 1987). Contract AC03- 
76SF00515. 

A method for normal coordinate expansion of superspace o- 
model actions is developed and used to obtain a covariant 0-expan- 
sion of the heterotic Green-Schwarz superstring in curved super- 
space. It is known that in the absence of background fermions the 
expansion terminates at order 0/sup 2/ in the light-cone gauge. An 
expression for the gauge-fixed action including background metric, 
torsion and Yang-Mills fields is given. 
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=— ALSO TO CITATION(S) 28997, 29592, 29593, 29767, 29772, 29777, 


29594 (DOE/ER/25009—411) Lattice gauge theory on 
parallel - Flower, J.W. (California Inst. of Tech, 
Pasadena (USA)). 1987. Contract FG03-85ER25009. 192p. 
NTIS, PC A09/MF AOl1; 1; GPO Dep. File Number 
DE87008771. 
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The results of several numerical simulations of QCD by 
Monte Carlo lattice gauge theory are presented. Studying the me- 
sonic potential on a 20‘ lattice, we conclude that asymptotic scaling 
does not hold over the range 6.1 = 8B = 6.7, although we are not 
able to quantify the discrepancies. The effect of discrete rotational 
symmetry on physical parameters is examined and seems to modify 
the string tension by 15% at 8 = 6.1, while at 8 = 6.3 the change 
was less than 1%. The potential between three charges is studied 
and yields a string tension of .18 GeV’, consistent with mesonic 
calculations and relativized potential models. Contributions to the 
potential from low-energy string vibrations appear small in the 
range x = .5 fm. We perform energy density measurements in the 
color fields surrounding both mesons and baryons, which provide 
strong evidence in favor of the dual superconductor picture of con- 
finement. It is also suggested that the confining strings in the 
baryon meet at a central point rather than joining the quarks pair- 
wise. Several algorithms are explored in an attempt to develop sim- 
ulation methods which are able to directly account for the currents 
generated by color sources. The extension of the Langevin equation 
to complex degrees of freedom is derived leading to a Fokker- 
Planck equation for a complex ‘Probability distribution’. Using this 
technique we are then able to calculate energy densities in U(1) 
gauge theory at large charge separations. The extension of the 
method to non-Abelian theories comes up against an unresolved 
problem in segregation for certain types of observable. 145 refs., 36 
figs. 


29595 (iC—86/131) Non-linear o-model related to the 
fine structure of strings. Abdalla, E.; Abdalla, M.C.B.; Lima 
Santos, A. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1986. 48p. NTIS (US Sales Only), PC 
A03/MF AOl1. File Number DE87701947. 

It is shown that a o-model related to the strings via 
Polyakov’s construction is classically (but not quantum mechanical- 
ly) integrable. When fermions are suitably introduced the exact on 
shell solution is discussed. In the locally supersymmetric case the 1/ 
D expansion is used to integrate out the o-model fields leaving an 
effective action for graviton and gravitino. 17 references, 12 figures. 


29596 (iC—86/137) Non-standard perturbative methods 
for the effective potential in Aphi* QFT. Okopinska, A. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1986. 32p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87701950. 

The effective potential in scalar QFT is calculated in the 
non-standard perturbative methods and compared with the conven- 
tional loop expansion. In the space time dimensions 0 and 1 the re- 
sults are compared with the exact effective potential obtained nu- 
merically. In 4 dimensions we show that Aphi‘ theory is non-inter- 
acting. 26 references, 7 figures. 


29597 (IC—86/162) Covariance of two-fermion equation 
for quantum electrodynamics. Barut, A.O. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1986. 9p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701961. 

The covariance properties of a two (or more)-body equation 
which has been recently derived from field theory and applied to 
the precision tests of QED-bound state problems are established. 14 
references. 


29598 (IC—86/167) Covariant canonical formulation of 

gauge field theory of string. Karchev, N.I. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1986. 
10p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701965. 

A covariant canonical formalism for a field theory of string 
is developed. Two-dimensional internal metric on the surface 
spanned in space-time by the string is introduced and an action in- 
variant under gauge transformations of fields and metric is written 
down. Then the covariant quantization can be achieved imposing 
the gauge condition on the metric. 16 references. 
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29599 (iC—86/168) Non-commutative analytic geometry 
and a new model for the field theory of closed bosonic strings. 
Awada, M.A. (International Centre for Theoretical ig 
Trieste (Italy)). Jul 1986. 24p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87701966. 

We propose a new model for the field theory of interacting 
closed bosonic strings. The key ingredient in our constructions is 
based on the assumption that the action is written in terms of two 
independent states rather than one state. The first state is chiral 
while the second state is antichiral. The new picture of the corre- 
sponding vertex operator is not just an overlap 6 functional. 13 ref- 
erences. 


29600 (IC—86/193) Extended BRS and anti-BRS sym- 
metries in N=2 harmonic superspace. Lhallabi, T.; Saidi, 
E.H. (International Centre for Theoretical Physics, "Trieste 
(Italy)). Aug 1986. 20p. NTIS (US Sales Only), PC A02/ 
MF A0O1. File Number DE87701979. 

The full set of extended BRS and anti-BRS symmetries are 
derived for components of superconnection and gauge superfield 
using the N=2 harmonic superspace. The quantization of N=2 su- 
persymmetric theory is developed and the proof of its gauge invar- 
iance is presented. 13 references. 


29601 (FVE-OTF—85-74) Lagrangian and quantization 
of a straight-line string. Pron’ko, G.P.; Razumov, A.V.; 
Solov'ev, L.D. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 
Fiziki Vysokikh Ehnergij). 1985. 10p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701795. 

Submitted to the journaL Phys. Lett. 

It was shown earlier that the quantized straight-line string 
may be used by describe mesons, consisting of light quarks and be- 
longing to the leading Regge trajectory. Another way to describe a 
straight-line string is considered. Starting from the action for full 
relativistic string one can exhibit how to obtain the action for 
straight-line one. From consideration of the quantization problem 
no violation of the relativistic invariance in 4-dimensional space- 
time is found. Both the propagator and the interaction Lagrangian 
for the second quantized straight-line string are presented, the 
latter-describes interaction of the states belonging to leading Regge 
trajectory. In classical approximation electromagnetic properties of 
straight-line string and the corrections to the Regge trajectory due 
to finite quark masses are discussed. 8 references. 


29602 (IFVE-OTF—86-48) Suppresion of superheavy 
monopoles in SU(5) models with antisymmetric multiplet of 
Higgs fields. Klimenko, K.G. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. Inst. 

Fiziki Vysokikh Ehnergij). 1986. 10p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701796. 

It has been shown that in the Salam-Weiberg model (SW) 
with a doublet and singlet of Higgs fields one can choose such po- 
tential parameters that there would not be U(1) factor in the 
vacuum invariance group in the finite temperature interval (2 100 
GeV). The same can be done in the SW model with two doublets 
and a singlet of scalar particles, where at T=0 both doublets have 
vacuum expectation different from zero. 9 references, 2 figures. 


29603 (IFVE-OTF—86-169) Soft breaking terms from 
N=2 supergravity. Zinov’ev, Yu.M. (Gosudarstvennyj “ 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
hov. Inst. Fiziki Vysokikh Ehnergij). 1986. 10p. NTIS US 
Sales Only), PC A02/MF AO01. File Number DE87701982. 
An interaction of the (previously constructed) spontaneously 
broken N=2 supergravity (as a hidden sector) with matter, i.e., 
with vector and scalar multiplets is considered. In the low-energy 
limit (m/sub pe/ -> .o) the effective Lagrangian corresponding to 
the N=2 global supersymmetric gauge theory with soft breaking 
terms is obtained. 12 references. 


29604 (INIS-mf—10567, pp 13- 4 Wigner function for- 
malizm in quantum theory. Badziag, P. (South Africa Univ., 
Pretoria). 1986. NTIS (US Sales Only), PC A12/MF AOl. 
File Number DE87701986. (CONF-8507150—; CONF- 
8607120—). 


From 20. annual seminar on theoretical physics; Potchef- 
stroom, South Africa (9 Jul 1985). 

The papers delivered on the 20th and 21st annual seminars 
on theoretical physics are bound in one volume. 

Equations for the evolution of the gauge independent ana- 
logue of the Wigner function are derived and applied to description 
of many charged particles system. The selfconsistent field approxi- 
mation is studied more closely. Possible applications of the forma- 
lizm are illustrated by the calculations of dispersion relations for el- 
ementary excitations of Fermion as well as Boson systems. A possi- 
bility of application of the formalizm in quantum optics is also in- 
vestigated. 


29605 (INS—574) Dynamical aspects of the minimal real- 
ization of composite Nambu-Goldstone superfield. Takeshita, 
S.; Yasue, M. (Tokyo Univ., Tanashi (Ja 7. Inst. for = 
clear Study). Mar 1986. 29p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87701838. 

We discuss dynamical properties of a nonlinear interaction 
model with supersymmetry (SUSY) to study its vacuum structure 
and minimally realized Nambu-Goldstone sector. The interactions 
given by an SO(2,C)-invariant superpotential generate a doublet 
composite superfield with the inverse size of A/sub comp/ and 
induce a spontaneous breaking. As a result, a massless Nambu- 
Goldstone superfield is associated with only one broken generator 
of SO(2,C), indicating the minimal realization. The stability of the 
SUSY- and SO(2,C)-broken vacuum is considered by examining an 
effective potential. Quasi Nambu-Goldstone fermion (QNGF) and 
Nambu-Goldstone boson (NGB) acquire masses: M/sub QNGF/ = 
A/sub SS/?/A/sub comp/ and M/sub NGB/ = A/sub SS/, where 
A/sub SS/ characterizes explicit breakings of SUSY and SO(2). 
Double mass protection for QNGF by SUSY and SO(2) arises only 
if SUSY (SO(2)) is broken by the SO(2)- (SUSY-) invariant mass 
M/sub SS/ (M/sub CS/) provided M/sub SS/ << M/sub CS/, 
giving M/sub QNGF/ = M/sub SS/M/sub CS//A/sub comp/. 


29606 (INS—575) Yet another Monte Carlo study of the 
Schwinger model. Sogo, K.; Kimura, N. (Tokyo Univ., Tan- 
ashi (Japan). Inst. for Nuclear Study). Mar 1986. 23p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701839. 

Some methodological improvements are introduced in the 
quantum Monte Carlo simulation of the 1 + 1 dimensional quan- 
tum electrodynamics (the Schwinger model). Properties at finite 
temperatures are investigated, concentrating on the existence of the 
chirality transition and of the deconfinement transition. 


29607 (INS—579) Monte Carlo computation of the entro- 
py and the free energy for Z(3) lattice gauge model. Kimura, 
N.; Sogo, K. (Tokyo Univ., Tanashi (Ja 2. Inst. for 7 
clear Study). Mar 1986. 19p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87701841. 

A method to compute the entropy and the free energy of 
lattice systems, which uses distribution functions generated by 
Monte Carlo simulation, is applied to the standard Z(3) gauge 
model. A clear evidence for the first-order phase transition is found 
near the self-dual point B/sub sd/ = 0.67. The effective potential 
for Wilson-Polyakov line is computed as well. 


29608 (INS—583) Internal energy formula in finite tem- 
perature path integral. Kimura, N.; Sogo, K. (Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study). Apr 1986. 11p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701843. 

It is pointed out that the current expression of internal 
energy in lattice gauge theory lacks a constant term coming from 
path integral measure. The issue is clarified by numerical simula- 
tions for the harmonic oscillator. 
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(ITTEP—124(1986)) Superstring supergravity. 27- 
a and right-left symmetry. Ter-Martirosyan, K.A. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental'noj 
Fiziki). 1986. 10p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87702024. 

Superstring d=3+1 supergravity is considered as a result of 
the E, symmetry violation. The right-left symmetry of 27-plets of 
the E. group as shown to provide a simple way to construct the 
invariant low-energy superpotential by the matrix multiplication 
method. The SU/sub L/(2)xSU/sub R//sup N/(2) invariant theory 
is found to lead to inadmixible large Dirac mass of v/sub tau/-neu- 
trino - of order of or larger than the t-quark mass. The other possi- 
ble symmetry is the generalization of the no-scale CERN theory 
with one more Z-boson. It is found to be roughly four times lighter 
than the Z/sup E/ boson of the no-scale theory. 14 references. 


(JINR-E—2-86-128) Proof of manifest relativistic 
invariance of transverse variables in QED. Pervushin, V.N.; 
Nguyen Suan Han; Azimov, R.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1986. 10p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87702033. 

Submitted to the journal Teor. Mat. Fiz. 

The quantization of electrodynamics in terms of transverse 
physical variables is accomplished. At all the steps of the theory 
construction: 1) the choice of transverse variables, 2) the choice of 
energy-momentum tensor, 3) quantization, 4) the Feynman diagram 
description the manifest gauge and relativistic invariance is pre- 
served. For the transverse variables the relativistic-invariant self- 
energy of the electron is calculated. The results completely solve 
the problem of renormalization of physical quantities on the mass 
shell for the physical variables. 12 references. 


29611 (JINR-E—2-86-176) ye of operator ex- 
pansions and effective theories in the MS-scheme. 
formalism. Gorishny, S.G. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1986. 19p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87702034 

A method of constructing asymptotic expansions of individ- 
ual Feynman integrals and full Green functions in large Euclidean 
momenta or/and masses is presented. The method is based on prop- 
erties of the ultraviolet R-operation with oversubtractions and is di- 
rectly applicable to MS-renormalized quantities, expanding them in 
terms of MS-renormalized operators. 18 references. 


29612 (JINR-E—2-86-177) Construction of operator ex- 
pansions and effective theories in the MS-scheme. Examples. 
Infrared finiteness of coefficient functions. Gorishnij, S.G. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1986. 16p. NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE87702035. 

The method of constructing asymptotic expansions of indi- 
vidual Feynman graphs in large Euclidean momenta or/and masses 
proposed in our previous paper is used to obtain some widely used 
expansions. It is shown that with a special choice of subtraction op- 
erators coefficient functions of these expansions do not contain in- 
frared singularities; efficient formulae for their evaluation are pre- 
sented. 16 references, 5 figures. 


29613 (JINR-E—2-86-204) Method of uniqueness: multi- 
loop calculations in QCD. Kazakov, D.I.; Kotikov, A.V. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1986. 15p. NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE87701880. 

Submitted to the journal Teor. Mat. Fiz. 

The method of uniqueness is generalized to diagrams with an 
arbitrary number of derivatives (or momenta) on the lines. A 
number of useful formulae is obtained which can be used for calcu- 
lations in gauge theories. Some examples of multiloop calculations 
in QCD are given. The method is applied to the calculation of a/ 
sub s/-correction to the longitudinal structure function of deep-in- 
elastic lepton-hadron scattering. 11 references, 1 figure. 
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29614 (JINR-E—17-85-222) Diagrams in the polaron 
model. ee M.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 18p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701882. 

Submitied to the iournal Teor. Mat. Fiz. 

The perturbation theory for the polaron energy is systemati- 
cally treated on the diagrammatic basis. Feynman diagrams allow 
calculation of the polaron energy up to the third order in powers of 
the coupling constant. Similar calculations are performed for the 
average number of virtual phonons. 15 references. 


29615 (JINR-R—2-86-91) Superstrings or beyond the 
standard ideas. Kazakov, D.I. (Joint Inst. for Nuclear Re- 
= Dubna (USSR). Lab. of Theoretical Physics). 1986. 

. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Fi ie Number DE87702042. 

Reported on the 23. Session of the Scientific Council of 
JINR on Theoretical Physics. 

The main features of the superstring picture of microworld 
are considered. It suggests the existence of nonlocal object - the 
string in higher-dimensional (D=10, 26, 506) space-time on the 
Planck scale (10~** cm). While transition to larger scales the local- 
ization and compactification of the theory occur. As a result there 
appears an effective supersymmetric low-energy theory unifying all 
the fundamental interactions including gravity. 16 references, 12 
figures, 1 table. 


(JINR-R—2-86-219) Covariant evolution operator 
in composite models of quantum field theory. Kvinikhidze, 
A.N.; Matveev, V.A.; Khvedelidze, A.M. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1986. 18p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO0O1. File Number DE87701883. 

Submitted to the journal Teor. Mat. Fiz. and to the confer- 
ence Quarks-36, Tbilisi. 

The approach for describing the interaction of composites is 
proposed, in which the key role is played by the covariant Schroe- 
dinger equation and the state evolution operator between two arbi- 
trary space-like surfaces following from it. A representation appro- 
priate for developing perturbation theory method is found for the 
operator of the state momentum transformation. The form-factor is 
used to show how the scattering amplitude of composites can be 
expressed through the wave functions of a bound state at rest. The 
simplicity of the proposed covariant approach in applications is 
demonstrated by calculating the asymptotic behaviour of the form- 
factor taking into account logarithmic corrections. 11 references. 


29617 (LAFI—087) Dynamics of kinks and solitary 
waves in linear chain with potential of the phi* + phi® type. 
Kashcheev, V.N. (AN Latvijskoj SSR, Riga. Inst. Fiziki). 
1986. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702067. 

In the continuum approximation the linear chain of interact- 
ing particles with potential on site of the phi‘ +phi® type is consid- 
ered. Similar-type solutions of the wave equation have been derived 
as solitary waves or kinks. The stability of kinks is considered. 19 
references. 


29618 (RRK—86-14) Space-time supersymmetry in covar- 
iant superstring field theory. Terao, H.; Uehara, S. (Hiroshi- 
ma Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics). Apr 1986. 1 1p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701918. 

We show that existence of a transition operator, which inter- 
changes BRS charges of the Neveu-Schwarz and the Ramond sec- 
tors, implies space-time supersymmetry in the covariant free open 
superstring field theory proposed by us previously. A candidate for 
a main part of the operator is presented explicitly. 





29619 Continuum ion of quantum field theory. 
Pt. 3. The QCD/sub 4/ 8-function. Bern, Z.; Halpern, M.B.; 
Sadun, L. (Lawrence Berkeley Lab., CA, USA; California 
Univ., Berkeley, USA. Dept. of Physics). Nuclear Physics 
[Section] B; 284: No. 1, 92-117(23 Mar 1987). Contract 
ACO03-76SF00098. 

A Schwinger-Dyson renormalization program is formulated 
for continuum-regularized QCD/sub 4/. Ward identities are veri- 
fied at one loop, and the usual one-loop B-function is obtained. 


29620 On assessing the merits and the shortcomings of 
the pseudofermion method. Gavai, R.V.; Gocksch, A.; 
Heller, U.M. (Brookhaven National Lab., Upton, NY, USA. 
Physics Dept.; California Univ., San Diego, La Jolla, USA. 
Dept. of Physics; California Univ., Santa Barbara, USA. 
Inst. for Theoretical Physics). Nuclear Physics [Section] B; 
283: No. 3/4, 381-392(16 Mar 1987). Contract AC02- 
76CH00016;AS03-81ER40029. 

Employing a fermion algorithm that incorporates the fer- 
mion determinant exactly, we obtain a variety of physical observa- 
bles for four flavors of staggered fermions of mass ma=0.05 and 
0.1 on a 4/sup 4/ lattice. Our results should be valuable in testing 
other approximate but more efficient algorithms. As an example, 
we compare the pseudofermion method with the exact algorithm. 
While quantitatively good agreement obtained previously for 
ma=0.1 is confirmed by our more detailed analysis, the method 
seems neither efficient nor accurate at the lower mass of 0.05. 


29621 Schwinger-Dyson formulation of coordinate-invar- 
iant regularization. Halpern, M.B. (Lawrence Berkeley Lab., 
CA, USA; California Univ., Berkeley, USA. Dept. of Phys- 
ics). Physics Letters [Section] B; 185: No. 1/2, 111-117(12 Feb 
1987). Contract AC03-76SF00098. 

Geometric interpretation of the continuum regularization 
program is found in a Schwinger-Dyson formulation of coordinate- 
invariant regularization. Introductory application of the general for- 
mulation is given for the regularized non-linear sigma model and 
regularized euclidean gravity. A Schwinger-Dyson bonus, concep- 
tually independent of the regularization, is noted in the case of eu- 
clidean gravity: Due to the differential character of the formula- 
tion, difficulties usually associated with unbounded action are by- 
passed, at least in weak coupling. 


29622 Introductory remarks on the beauty and the beast. 
Klinkhamer, F.R. (Lawrence Berkeley Lab., CA). Nuclear 
Physics [Section] A; 461: No. 1/2, 289-294(5 Jan 1987). 
(CONF-860441—). 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter ‘86); Pacific Grove, CA, USA (13 
Apr 1986). 

I briefly discuss what is at stake with QCD and the lattice. 
The topics of this parallel session are introduced. 


29623 Exact fermion algorithm and the pseudo-fermions. 
Gavai, R.V.; Gocksch, A. (Brookhaven National Lab., 
i NY; California Univ., San Diego, La Jolla). Nuclear 
Physics [Section] A; 461: No. 1/2, 335-340(5 Jan 1987). 
(CONF-860441—). Contract §AC02-76CH00016;AS03- 
81ER40029. 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

Using an algorithm that incorporates the fermion determi- 
nant exactly, we investigated the full QCD with 4 light dynamical 
flavours on a small, 4‘, lattice. Comparing the results so obtained 
for various physical observables with those obtained by using the 
pseudo-fermion algorithm instead, we found a qantitatively good 
agreement. 


29624 Factorization of the Drell-Yan cross section. 
Bodwin, G.T. (Argonne National Lab., IL). pp 137-143 of 
QCD and beyond. Proceedings of the 20. Rencontre de 
Moriond. Vol. 1: hadronic session. Tran Thanh Van, J. 
(ed.). Gif-sur-Yvette, France; Editions Frontieres (1985). 
(CONF-850375—). 
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From 20. Recontre de Moriond; Les Arcs, France (10 Mar 
1985). 

We.state the weak and strong factorization theorems for the 
Drell-Yan cross section and outline the ingredients involved in their 
proof. We also discuss the physical picture implied by the factoriza- 
tion results and its phenomenological consequences. 
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REFER ALSO TO CITATION(S) 29538, 29684, 29772 


29625 (ANL/NDM—99) Nuclear data and measurements 
series; Some comments on the effects of long-range correla- 
tions in covariance matrices for nuclear data. Smith, D.L. 
(Argonne National Lab., IL (USA)). Mar 1987. Contract 
W-31109-ENG-38. 30p. NTIS, PC A03/MF A01; 1; GPO 
Dep. File Number DE87007925. 

Attention is called to the considerable sensitivity of many 
uncertainty calculations to the magnitude of the long-ranged corre- 
lations which appear in covariance matrices. If such correlations do 
exist, they must be included in order to properly assess the impact 
of the uncertainties in the data. If, however, certain assumed long- 
range correlations are unrealistic, then analyses involving such cor- 
relation information are almost certain to produce misleading re- 


- sults. The issue is discussed in general terms, and its importance is 


illustrated by examples based in part on recent work from this labo- 
ratory. Some practical suggestions are offered for dealing with the 
matter of correlations in instances where the available information 
is incomplete. 23 refs., 2 figs., 1 tab. 


29626 (DOE/ER/40048—170-L6) Nuclear Physics Labo- 
ratory: Annual report, 1986. (Washington Univ., Seattle 
(USA). Nuclear Physics Lab.). Apr 1986. Contract AC06- 
81ER40048. 100p. NTIS, PC A05/MF A0O1; 1; GPO Dep. 
File Number DE87007121. 

Individual research projects are summarized under the fol- 
lowing broad headings: astrophysics and cosmology, giant reson- 
ances in excited nuclei, heavy ion reactions, fundamental symme- 
tries in nuclei, the search for an intermediate range force coupled 
to baryon number, other tests of fundamental symmetries, nuclear 
instrumentation, computer systems, and the booster linac project. A 
list of publications is included. (DWL) 


6511 Experimental Techniques 
REFER ALSO TO CITATION(S) 29167, 29688 


29627 (EGG-PHY—7545) RICKI: A compact gamma 
analysis code for the IBM personal computer. Proctor, A.E. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Feb 1987. Con- 
tract AC07-76ID01570. 31lp. NTIS, PC A12/MF AO}; 1; 
GPO Dep. File Number DE87009414. 

This report describes the gamma spectral analysis program 
“RICKI.” Algorithms for peak fitting, analysis, and nuclide identifi- 
cations are described in detail, including example computations. 
The peak search algorithm utilizes an optimized second derivative 
filter for efficient and reliable peak identification. A linear Gaussian 
fitting technique in which the centroid, sigma, and peak height are 
free parameters is used to calculate peak areas. Nuclide activities 
are computed by matching centroids with nuclide library entries 
and averaging the activity calculated for each matching peak. A 
comprehensive output informs the user of the analysis as it pro- 
ceeds and presents the results of this analysis. User-selectable op- 
tions are available to control this analysis, with options for plotting, 
neutron activation analysis, etc. 
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29628 Special targets for nuclear reaction and spectrosco- 
pic studies. Lanier, R.G. (Nuclear Chemistry Div., Law- 
rence Livermore National Lab., Livermore, CA 94550). pp 
476-481 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). Contract W-7405-ENG-48. 

From 190. American Chemical Society national meeting; 

Chicago, USA (8 1985 
Suceuy 2 poe ead -- charged-particle beams 

from modern samme and targets fabricated from quantities of 
isotopically enriched and stable materials are the essential compo- 
nents from many current nuclear physics experiments. Although a 
large body of this kind of experimental work requires substantial 
amounts of target material, an important subset of such experiments 
can be done with as little as a few pg of material. Experiments 
where charged particles or electrons can be focused on or trans- 
ported to a detector are examples of accelerator-based studies 
which can be made with targets that contain relatively small 
amounts of material. For these kinds of studies, it then becomes 
possible to extend the domain of potential target materials to spe- 
cies which are very rare or which are unstable and undergo radio- 
active decay. At our laboratory during the last ten years, the au- 
thors have made targets for nuclear y studies of /sup 
152/Eu (13.4y), /sup 154/Eu (8.5y), /sup 249/Bk (320d), /sup 151/ 
Sm (90y), and /sup 148/Gd (75y). The authors report on their ex- 
perience with fabricating these and other kinds of stable targets and 
discuss plans for preparing additional targets which offer interesting 
and exciting prospects for future nuclear research studies. 


29629 Trends in the study of light proton-rich nuclei. 
Moltz, D.M.; Aysto, J.; Hotchkis, M.A.C.; Cerny, J. (Dept. 
of Chemistry and Lawrence Berkeley Lab., Univ. of Cali- 
fornia, Berkeley, CA 94720). pp 448-453 of Nuclei off the 
line of stability. Meyer, R.A.; Brenner, D.S. Washington, 
DC; American Chemical Society (1985). (CONF-850942—). 
Contract AC03-76SF00098. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 a. 1985). 

Recent work on light proton-rich nuclei is reviewed. Evi- 
dence for the first T/sub z/ = -5/2 nuclide, /sup 35/Ca, is present- 
ed. Future directions in this field are discussed. 


Heavy-ion-induced transfer reactions. A spectros- 
cae tool for high-spin states. Bond, P.D. (Brookhaven Na- 
tional Lab., Upton, NY 11973). pp 335-340 of Nuclei off the 
line of stability. Meyer, R.A.; Brenner, D.S. Washington, 
DC; American Chemical Society (1985). (CONF-850942—). 
Contract AC02-76CH00016. 

From 190. American Chemical Society national meeting; 
eee, IL, yn (8 Sep 1985). 

One of the early hopes of heavy ion induced transfer reac- 
tions was that new states in nuclei would be preferentially populat- 
ed. The fact that this hope diminished was due primarily to insuffi- 
cient understanding of the reaction mechanism, but also to the gen- 
erally poorer energy resolution obtained with heavy ions as com- 
pared to light ions. In this paper, the author demonstrates that with 
the proper kinematical conditions there is a remarkable selectivity 
which can be obtained with a proper choice of the reaction and 
that these reactions can be valuable spectroscopic tools. The data in 
this paper have been taken using beams from the Brookhaven Na- 
tional Laboratory double MP tandem facility with particles identi- 
fied in the focal plane of a QDDD spectrometer. 


29631 The leap to produce heavy nuclei at the limits of 
nuclear stability. Hoffman, D.C. (Nuclear Science Div., 
Lawrence Berkeley Lab., Univ. of California, Berkeley, CA 
94720). pp 517 of Nuclei off the line of stability. Meyer, 
R.A.; Brenner, D.S. W: » DC; American Chemical 
Society (1985). (CONF-850942—). 
From 190. American Chemical Society national meeting; 
oa! os oe 8 Sep 1985). 
ium Activation Program (LEAP) has 
been ae - a consortium of four national laboratories. Cen- 
tral to the proposal is the preparation, for the first time, of a large 
target of Es-254 in order to accomplish a unique scientific program. 
Progress and activities to date and plans for the future are dis- 
cussed. 
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29632 In-beam using the (t,p) eee 
Recent results near A = 100. Henry, E.A.; Estep, R.J.; 
Meyer, R.A.; Kantele, J.; Decman, D.J.; Mann, L.G.; She- 
line, R.K.; Stoffl, W.; Ussery, L.E. (Lawrence Livermore 
National Lab., Univ. of California, Livermore, CA 94550). 
pp 190-195 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). Contract W-7405-ENG-48. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Charged particle spectroscopy using the (t,p) reaction has 
been employed for more than two decades to study the low-energy 
structure of nuclei. This reaction has contributed significantly to 
the elucidation of single-particle and collective phenomena for neu- 
tron rich nuclei in virtually every mass region. The authors have 
begun to use the (t,p) reaction in conjunction with in-beam f-ray 
and conversion-electron spectroscopy to bring additional under- 
standing to low-energy nuclear structure. In this report the authors 
briefly discuss the experimental considerations in using this reaction 
for in-beam spectroscopy, and present some results for nuclei with 
mass near 100. 
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29633 (DOE/ER/40048—191-L7) A study of the inclu- 
sive inelastic scattering of 100 MeV pions from 7H, *He and 
“He. Khandaker, M.A. (Washington Univ., Seattle (USA). 
Nuclear Physics Lab.). 1987. Contract AC06-81ER40048. 
234p. NTIS, PC All/MF A01; 1; GPO Dep. File Number 
DE87007124. 

Measurements were carried out of the double-differential 
cross sections of 100 MeV positive and negative pions inelastically 
scattered from 7H, *He and ‘He. Inclusive spectra and angular dis- 
tributions of the scattered pions from the (7,77) reaction were ob- 
tained at several angles for the three targets using a magnetic spec- 
trometer. The targets considered in the experiment were all gases. 
The yields of the scattered pions from 7H, *He and ‘He were nor- 
malized to measured 1H scattering data and to the known m7*N 
cross sections in the literature. The angular distributions of 100 
MeV pions scattered from 7H, *He and ‘He at the back angles (0/ 
sub lab/ 2 75°) were found to have very nearly the same shape as 
the free *-p distribution at this energy. The ratios of the energy- 
and angle-integrated m* inelastic scattering cross sections at the 
back angles compared to the free a*-p cross sections were found 
to be 0.69 +- 0.03 for 7H, 1.42 +- 0.06 for *He, and 0.88 +- 0.03 
for ‘He. The inelastic scattering reaction of pions from 7H, *He 
and ‘He were interpreted from the point of view that the initial 
interaction is that of a pion with a single nucleon. Classical and 
quantum mechanical calculations were carried out to better under- 
stand the aN interaction inside nuclei. It was found that pion inter- 
actions with 7H, *He and ‘He at energies below the (3,3) reso- 
nance can be viewed effectively in terms of pion interaction with 
individual nucleons in these nuclei. It was also found that pion ab- 
sorption cross section in ‘He is unusually large compared to that in 
other nuclei. Some possible reasons are suggested for this behavior 
of pions interacting with *He. 80 refs., 42 figs., 29 tabs. 


29634 (WUB-DI—84-5) Magnetic form factor measure- 
ment of deuterons with a pulse transfer of q/sup 2/=0.6 and 
1.3 (GeV/C)/sup 2/ in a coincidence t. Cramer, R. 
(Wuppertal Univ. ia (Germany, F.R.). 
Fachbereich 8 - Naturwissenschaften 1 - Physik). Oct 1984. 
128p. (In German). Library of Wuppertal Univ., Gesamth- 
ochschule, Germany, F.R. 

Elastic electron deuteron scattering has been measured at the 
Bonn 2.5 GeV-Electron-Synchrotron in a coincidence experiment 
using two magnetic spectrometers. Data were taken at q/sup 2/ 
=0.6 and 1.3 (GeV/c/sup 2/) at @/sub e/=77.5/sup 0/ and 139/ 
sup 0/ to separate the magnetic dipole form factor from the electric 
form factor. Experimental cross sections are compared with theo- 
retical predictions and with measurements of other laboratories. 
The results indicate that contributions from meson exchange cur- 
rents are not neglible in this q/sup 2/ region. 
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29635 (DOE/ER/02490—5) Structure of **C via elastic 
and inelastic neutron scattering from ‘°C: Measurement, R- 
matrix analysis, and shell model calculations. Resler, D.A. 
(Ohio Univ., Athens (USA)). Mar 1987. Contract AC02- 
76ER02490. 518p. NTIS, PC A22/MF A01; 1; GPO Dep. 
File Number DE87008246. 

The specific purpose of this work is to provide a better un- 
derstanding of the ‘*C level structure; the general purpose is to 
provide the details for using shell model calculations in R-matrix 
analyses. Using the TOF facilities of the Ohio University Accelera- 
tor Laboratory, the elastic and first 3 inelastic differential scattering 
cross sections for **C + n were measured at 69 energies for 4.5 = 
E/sub n/ = 11 MeV. A multiple scattering code was developed 
which provided a simulation of the experimental scattering process 
allowing accurate corrections to the small inelastic data. The inte- 
grated 'C(n,a)'°Be cross section is estimated. The sequential 2n- 
decay of '*C states populated by *C + n was observed. A shell 
model code was developed. Normal and nonnormal parity calcula- 
tions were made for the lithium isotopes using a new two-body 
interaction. The results for 5Li predict the 2s/sub 1/2/ and 1d/sub 
5/2/ single-particle states to be located below the 3/2* state. Simi- 
lar calculations were made for °C, °N, and ‘*C. Results for **C 
and '°N show for E/sub x/ < 10 MeV the Thomas-Ehrman shifts 
are related to the 2s/sub 1/2/ single-particle energies. For "Li and 
14C, 2 h-barw calculations were done. Shell model calculations gen- 
erated the R-matrix parameters for the elastic and first 3 inelastic 
channels of °C + n. After adjusting some energies, the predicted 
structure generally agrees with experiment for E/sub n/ < 4 MeV. 
Previous elastic *C + n data were refit to replace Ro background 
terms by more realistic broad states and to get better agreement 
with model calculations. R-matrix fitting of the full data set pro- 
duced new '‘C level information. For E/sub n/ > 4 MeV (E/sub 
x/ > 12 MeV), 5 states are given definite J/sup 7/ assignments; 3, 
tentative assignments. 122 refs., 91 figs., 30 tabs. 


29636 (INDC(CCP)—265/L) Evaluation of neutron-°Li 
and -’Li interaction cross-sections for calculating kerma fac- 
tors. Bondarenko, I.M.; Petrov, Eh.E. (International Atomic 
Energy Agency, Vienna (Austria). International Nuclear 
Data Committee). Dec 1986. 27p. NTIS (US Sales Only), 
PC A03/MF AOl1. File Number DE87701984. 

On the basis of an analysis of experimental data the neutron- 
®Li and -’Li interaction cross sections are evaluated and the kerma 
factors are calculated in the most important energy region for neu- 
tron slowing-down: 0.001-16 MeV. A detailed study is made of the 
deuterium and tritium build-up reactions. Translated from Russian. 
74 references, 14 figures. 


29637 (INS—584) Comparative study of the ‘*C(p,p’)=C 
and *C(p,n)"*N reactions at E/sub p/ = 35 MeV. Ohnuma, 


H.; Brown, B.A.; Dehnhard, D. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Apr 1986. 24p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87701844. 

Differential cross sections were measured at E/sub p/ = 35 
MeV for the “C(p,n) and '°C(p,p’) reactions leading to the four 
low-lying states in the mirror nuclei *N and ‘°C. In addition, the 
analyzing powers were measured for the 'C(p,p’) reaction. The 
data are generally well accounted for by DWBA calculations 
except for the ™C(p,p’)*C(3.09 MeV, 1/2*) reaction, for which 
the calculations can not even reproduce the qualitative features of 
the data. A comparison of the (p,n) and the (p,p’) results suggests 
that the isoscalar part of the *C(g.s., 1/2~) -> 13C(3.09 MeV, 1/ 
2*) transition is not correctly described by currently available 
shell-model wave functions. 


29638 Decay studies of exotic nuclei using a reaction 
product mass separator at MSU. Sherrill, B.; Benenson, W.; 
Brown, B.A. (Michigan State Univ., East Lansing). Journal 
de Physique (Les Ulis) (Paris), Colloque; 47: No. C-4, 245- 
247(Aug 1986). (CONF-860506—). 

From International conference on heavy ion nuclear colli- 
sions in the Fermi energy domain; Caen, France (12 May 1986). 
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A reaction products mass separator (RPMS) has been used 
to separate, by the ratio of mass to charge, the reaction products 
from the collisions of light, intermediate energy (appr. E/A = 30 
MeV) nuclei with various targets. The decay modes of the separat- 
ed nuclei were then studied in a low background environment. 
Measured in the first experiments with this device were the previ- 
ously unknown lifetimes of ‘*Be(4.2(7)ms) and 17C (202(17)ms), and 
the B-branching ratios for the decay of °C. The results are com- 
pared to shell-model calculations in order to understand the struc- 
ture of the nuclei involved. 


29639 (*Li, *He) at intermediate energies. Winfield, J.S.; 
Anantaraman, N.; Austin, S.M. (Michigan State Univ., East 
Lansing). Journal de Physique (Les Ulis) (Paris), Colloque; 47: 
No. C-4, 171-174(Aug 1986). (CONF-860506—). 

From International conference on heavy ion nuclear colli- 
sions in the Fermi energy domain; Caen, France (12 May 1986). 

Angular distributions have been measured for the (*Li, *He) 
reaction on targets of 7Li, /sup 12,14/C, Mg and ™Zr at bom- 
barding energies of 35, 25 and 14 MeV/A. The ratios of observed 
cross sections for states in *N and 7Be suggest that the reaction 
mechanism is predominantly one-step at 35 MeV/A with an in- 
creasing contribution from sequential transfer at lower energies. 
One-step DWBA calculations at 35 and 25 MeV/A are consistent 
with the data. Good proportionality is observed between the meas- 
ured cross sections for Gamow-Teller transitions and the corre- 
sponding B-decay matrix elements. 
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29640 (LA—10997-T) Pion absorption in nuclei: The 
(zrip,p) reactions. Mishra, C.S. (Los Alamos National Lab., 
NM (USA)). May 1987. Contract W-7405-ENG-36. 210p. 
NTIS, PC A10/MF AOl; 1; GPO Dep. File Number 
DE87009485. 

Reported here is the first experiment to measure the excita- 
tion of discrete final states following the (a~,p) reaction. The Ener- 
getic Pion Channel and Spectrometer (EPICS) at the Los Alamos 
National Laboratory and the High Resolution Pion Channel and 
Spectrometer (7M1-SUSI) at the Swiss Institute for Nuclear Phys- 
ics were used for this high resolution study of (a7*~,p) reactions. An 
average energy resolution of 500 KeV and 700 KeV was achieved 
at EPICS and wMI1-SUSI respectively. At EPICS these reactions 
were measured at T/sub 7/ = 120 MeV and @/sub lab/ = 25° on 
4Mg, ?7Al, “Ca and °*Ni; !*C(a~,p) was measured at T/sub 7/ 
= 145 MeV. At mMI1-SUSI these reactions were measured at T/ 
sub 7/ = 90 MeV and at 0/sub lab/ = 20° on *Na and **Mg. 
The measurement includes both the differential cross sections and 
continuum up to an excitation energy of 40 MeV. In Na, Mg, 
and ?7Al there are peaks in the low excitation region. The shape of 
the continuum in an excitation energy range of 10 to 40 MeV was 
found to be independent of pion charge and target mass. The mag- 
nitude of proton yield from all the targets at T/sub 7/ = 120 MeV 
is more than twenty four times larger for 7* than for 7~. Also, the 
cross sections for both reactions on **Mg is slightly enhanced com- 
pared to other nuclei. At T/sub 7/ = 90 MeV the ratio of the 
proton yield for 7* to 7~ absorption drops down to fourteen. This 
high ratio and its energy dependence supports the idea of a two nu- 
cleon pion absorption model. Pion absorption in the context of both 
the reaction mechanism and nuclear structure is discussed. 99 refs., 
64 figs., 11 tabs. 


29641 (OKTAVIAN-A—83-08) Structures of (n,n’) neu- 
tron spectra for Al-27, Mn-55, Fe-56, Nb-93 and Bi-209 with 
14 MeV incident neutrons. Takahashi, A.; Fukazawa, M.; 
Yanagi, Y.; Yamamoto, J. (Osaka Univ., Suita (Japan). Fac- 
ulty of Engineering). Feb 1984. 34p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87701909. 

The measurement of double differential neutron emission 
cross section has been carried out for 18 elements at the Oktavian, 
an intense 14 MeV neutron source facility. In many elements, the 
measured data were different significantly from the data repro- 
duced from ENDF/B-4. The disagreement was seen in secondary 
neutron energy range, where the measured data showed the struc- 





~~ 
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ture by discrete level excitation, but the ENDF/B-4 did not. In the 
13th Gaussig Symposium and IAEA CRP Meeting, it was recom- 
mended that the high time resolution measurement with longer 
flight path than 10 m should be carried out to clarify the structure. 
A preliminary measurement with 10 m flight path and 1.3 ns time 
resolution including the width of a pulsed DT source was carried 
out. The method of the experiment is explained, and the results of 
secondary neutron spectra at 45 deg for Al-27, Mn-55, Fe-56, Nb- 
93 and Bi-209 are shown. In order to see the degree of direct reac- 
tion effect, the double differential cross section per eachexcitation 
level was estimated. The experimental double differential cross sec- 
tion per excitation level was compared with that by the Hauser- 
Feshbach model and the compound cross section of reverse reac- 
tion. (Kako, I.). 


6515 Nuclear Properties And Reactions, A—39-58, 
Experimental 


29642 (INIS-mf—10848) Electron scattering off palladi- 
um isotopes. An investigation of the equivalence of the anhar- 
monic vibrator model and the interacting boson model. Laan, 
J.B. van der. (Amsterdam Univ. (Netherlands)). 9 Jul 1986. 
112p. NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE87701829. 

The low-lying states of the even Pd isotopes are character- 
ized by vibrator-like properties. In this thesis the results of an elec- 
tron scattering experiment on the Pd isotopes, designed to study the 
description of such nuclei in the Anharmonic Vibrator Model 
(AVM) and the Interacting Boson Approximation (IBA), are pre- 
sented and discussed. Data have been taken at the high-resolution 
electron scattering facility of NIKHEF-K and covered a momen- 
tum-transfer range of 0.4 to 2.5 fm~1. (Auth.). Includes Dutch sum- 
mary; 120 references, 23 figures, 23 tables. 


29643 (LA—10968-T) Pion elastic and inelastic scattering 
near N = 28. Oakley, D.S. Alamos National Lab., NM 
(USA)). Apr 1987. Contract W-7405-ENG-36. 222p. NTIS, 
PC A10/MF AO1; 1; GPO Dep. File Number DE87009475. 

Differential cross sections were measured for pion elastic 
and inelastic scattering from /sup 48,50/Ti, *'V, °*Cr, and /sup 
54,56/Fe at T/sub 7/ = 180 MeV. Elastic scattering data were 
analyzed using a standard Kisslinger potential while inelastic scat- 
tering data were analyzed using distorted-wave and coupled-chan- 
nel impulse-approximation calculations with collective-model and 
microscopic transition densities. The resulting angular distributions 
were explained and anomalies discussed. The ground-state neutron 
density parameters and matrix elements were also extracted and 
compared with other experiments and all 7*/a~ differences investi- 
gated. 


6517 Nuclear Properties And Reactions, A=90-149, 
Experimental 


29644 (iC—86/41) Excitation functions for /sup 
121,123/Sb(a,xn), (x=1-4) reactions in approx. 10-40 MeV 
range. Prasad, R.; Bhardwaj, H.D. (International Centre for 
Theoretical Physics, Trieste (Italy)). Apr 1986. 23p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701763. 

Excitation functions for '24Sb(a,n), !24Sb(a,2n), 1°Sb(a,n) 
and 1°Sb(a,3n) reactions in the energy range approx. 10 to 40 
MeV have been measured using stacked-foil technique and are cal- 
culated theoretically using statistical model with and without the 
inclusion of pre-equilibrium emission. Inclusion of pre-equilibrium 
emission is found to give good agreement between the experimental 
and measured excitation functions. 32 references, 10 figures, 2 
tables. 
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29645 (UCRL—91662) The ground state mass of ‘*7Gd 
from single-neutron transfer reactions. Mann, L.G.; Decman, 
D.J.; Massey, T.N.; Struble, G.L.; Sisson, D.H.; Henderson, 
CM; Rubio, B.; Kleinheinz, P.; Tain, J.L.; Berg, G.P.A. 
(Lawrence Livermore National Lab., CA (USA); Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Kernphysik; Technische Univ. Muenchen, Garching (Ger- 
many, F.R.). Physikdepartment; Los Alamos National Lab., 

NM (USA)). 12 Oct 1984. Contract W-7405-ENG-48. 10p. 
(CONF-8409143—13). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87008136. 

From 7. international conference on atomic masses and fun- 
damental constants (AMCO-7); Darmstadt-Seeheim, F.R. Germany 
(3 Sep 1984). 

Thin targets of radioactive ‘“*Gd were used to determine a 
precise value for the mass of '*7Gd. The (p,d), (d,t), and *He,a) 
reactions were used with high-resolution charged-particle spectrom- 
etry to determine Q-values for the ‘“*Gd target relative to several 
calibration targets having known Q-values. By combining the meas- 
ured Q-value with the ‘“*Gd mass, the mass defect, AM(?47Gd) = 
75356 +- 6 keV, 149 keV less than the value in the 1977 mass tabu- 
lation was obtained. 7 refs., 1 fig., 1 tab. 


29646 Magnetic moment and lifetime measurements in / 
sup 134,136/Nd. Billowes, J.; Lieb, K.P.; Noe, J.W.; Piel, 
W.F. Jr.; Rolston, S.L.; Sprouse, G.D.; Kistner, O.C.; 
Christancho, F. (State Univ. of New York, Stony Brook, 
USA; Brookhaven National Lab., Upton, NY, USA; Goet- 
tingen Univ., Germany, F.R.). Verhandlungen der Deutschen 
Physikalischen Gesellschaft; 22: No. 4, G-8.5(1987). (CONF- 
8703 106—). 

From DPG spring meeting of the nuclear physics sections; 
Groningen, Netherlands (23 Mar 1987). 

Published in summary form only. 


29647 Signature splitting in /sup 135/Pr. Semkow, 
T.M.; Sarantites, D.G.; Honkanen, K.; Abenante, V.; Bak- 
tash, C.; Johnson, N.R.; Lee, 1.-Y.; Oshima, M.; Schutz, Y.; 
Chen, C.Y. (Washington Univ., St. Louis, MO 63130). pp 
305-310 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

In-beam spectroscopic study of /sup 135/Pr was made using 
91 MeV /sup 120/Sn(/sup 19/F,4n) reaction. A strong negative 
parity proton band based on the h/sub 11/2/- 3/2[541] configura- 
tion with (7,a)=(-,-1/2) was observed. (-,+1/2) unfavored band is 
probably observed. Also two positive parity proton bands are ob- 
served and are based on the g/sub 7/2//sup +/ 3/2[422] configura- 
tion with (7,a)=(+,+-1/2). In the case of 7(+) bands the back- 
bending is caused by the alignment of two h/sub 11/2/- 3/2[541] 
protons. For the (-,-1/2) band the backbending is caused by the 
alignment of two h/sub 11/2/- protons: 3/2 [541] and 1/2[550]. 
This is considerably different than in /sup 134/Ce core, where the 
h/sub 11/2/ neutron-holes are aligning. Nuclei in the vicinity of 
La, Ce, Pr are predicted to be soft in y-deformation. Ban investiga- 
tion was undertaken to study the signature splitting between rota- 
tional bands in /sup 135/Pr, which is related to y-deformation. /sup 
135/Pr was produced by the /sup 120/Sn(/sup 19/F,4n) reaction at 
91 MeV using the tandem accelerator at the Brookhaven National 
Laboratory. Coincidence data were recorded between 4 Compton- 
suppressed Ge detectors at — 40° relative to the beam and 2 unsup- 
pressed Ge detectors at — 85° In addition an array of 11 Nal de- 
tectors around the target were used as a multiplicity selector. 


29648 Decay of /sup 138/Eu and /sup 136/Eu and defor- 
mation in the light Sm region. Mlekodaj, R.L.; Braga, R.A.; 
Kern, B.D.; Leander, G.A.; Toth, K.S.; Gnade, B. 
(UNISOR, Oak Ridge Associated Universities, P.O. Box 
118, Oak Ridge, TN 37831). pp 502-509 of Nuclei off the 
line of stability. Meyer, R.A.; Brenner, D.S. Washington, 
DC; American Chemical Society (1985). (CONF-850942—). 
Contract AC05-760R00033;A S05-76ER03346. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 
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The remote region of deformation in the very light rare 
earth region has been investigated by observation of the decay of / 
sup 138/Eu and /sup 136/Eu. These nuclei were produced with / 
sup 48/Ti beams incident on /sup 92/Mo targets and mass separat- 
ed on-lirie at the UNISOR facility. Fifteen gamma rays associated 
with a 12+-1 s activity attributed to /sup 138/ decay have been 
identified and ten of these placed in a decay scheme. The 2+—0+ 
transition in /sup 136/Sm has also been identified. These results are 
compared to IBM2 and cranking model predictions. 


29649 Decay of /sup 145/Cs to levels of /sup 145/Ba. 
Robertson, J.D.; Walters, W.B.; Zganjar, E.F.; Gill, R.L.; 
Mach, H.; Piotrowski, A.; Dejbakhsh, H.; Petry, R.F. 
(Dept. of Chemistry, Univ. of Maryland, College Park, MD 
20742). pp 284-291 of Nuclei off the line of stability. Meyer, 
R.A.; Brenner, D.S. Washington, DC; American Chemical 
Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

An investigation of the B/sup -/ decay of the 0.59s /sup 
145/Cs was made at the TRISTAN on-line mass separation facility. 
The level scheme for /sup 145/Ba has been constructed. The pro- 
posed spin and parity assignments are based upon transition mulit- 
polarities and yy angular correlation measurements. 


29650 Massive transfer reactions and the structure of 
transitional A = 100 nuclei. Haenni, D.R.; Dejbakhsh, H.; 
Schmitt, R.P. (Cyclotron Institute, Texas A and M Univ., 
College Station, TX 77834). pp 311-316 of Nuclei off the 
line of stability. Meyer, R.A.; Brenner, D.S. Washington, 
DC; American Chemical Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Band crossings and other features of the mass 100 transition- 
al nuclei have been studied with massive transfer and fusion reac- 
tion based y-ray spectroscopy. Experimental blocking argument re- 
sults and calculations agree that upsilon/sup h//sub 11/2//sup 2/ 
alignment is responsible for the band crossing in /sup 102/Ru. The 
soft core of /sup 103/Rh is influenced by the configuration of the 
odd proton; however, the mechanism for this is not clear. 


29651 Magnetic moments of excited states in nuclei far 
from stability. Wolf, A.; Berant, Z.; Gill, R.L.; Warner, 
D.D.; Hill, J.C.; Wohn, F.K.; Menzen, G.; Sistemich, K. 
(Nuclear Research Center Negev, Beer-Sheva 84190). pp 
386-391 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Magnetic moments of excited states in nuclei far from stabili- 
ty have been measured by gamma-gamma angular correlation at the 
output of the fission product separators TRISTAN and JOSEF. 
The results obtained to date are reviewed. They provide important 
nuclear structure information about nuclei around closed shells, and 
transitional nuclei in the A= 100 and 150 regions. 


29652 New delayed-neutron precursors from TRISTAN. 
Reeder, P.L.; Warner, R.A.; Edmiston, M.D.; Gill, R.L.; 
Piotrowski, A. (Pacific Northwest Lab., Richland, WA 
99352). pp 171-176 of Nuclei off the line of stability. Meyer, 
R.A.; Brenner, D.S. Washington, DC; American Chemical 
Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Coa? te: USA (8 Sep 1985). 

TRISTAN on-line mass separator facility at Brookha- 
ven waned Laboratory provides mass separated beams of delayed 
neutron precursors at over 52 mass numbers. Many of these mass 
numbers include several isobars which are precursors. In addition, 
some of the nuclides have two or more beta decaying isomers 
which may or may not be precursors. The authors have engaged in 
a series of experiments to measure their half-lives and delayed neu- 
tron emission probabilities (P/sub eta/) of as many of these precur- 
sors as possible. Because delayed neutron emission can be detected 
with high sensitivity in the presence of large intensities of beta and 
gamma radiations, they have used neutron counting to search for 
new isotopes among the very neutron-rich fission products. The au- 
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thors report here recent half-life and P/sub eta/ measurements 
among the low-yield fission products. The P/sub eta/ values for 
precursors around mass 100 are unusually low, which may be a 
manifestation of ground state deformation in this vicinity. They also 
describe observations on the three new isotopes /sup 75/Cu, /sup 
124/Ag, and /sup 149/Ba. 


29653 Level densities near the neutron separation energy 
in Sr-93—97, Clark, D.D.; Mc Elroy, R.D.; Gill, R.L.; Pio- 
trowski, A. (Ward Lab., Cornell Univ., Ithaca, NY 14853). 
pp 177-183 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Experimental studies of beta-delayed neutron spectra are a 
unique source of information on level parameters of neutron-rich 
nuclides far from the valley of stability that are of astrophysical and 
theoretical interest. Spectra from mass-separated fission products 
have been investigated at the TRISTAN facility at Brookhaven to 
develop systematics of neutron resonances in the 1-100 keV range 
as an experimental base for testing theoretical extrapolations of 
level parameters and neutron cross sections from stable to very un- 
stable nuclides. Neutron energy is determined by time-of-flight and 
associated beta energy by a counter telescope. The high resolution, 
clean response function, and beta-energy sensitivity are exploited to 
deduce level energies and densities above the neutron separation 
energy in the neutron-emitting nuclide. Experiments to date on five 
Rb precursors reveal many newly resolved peaks below 100 keV. 
Level parameters from analyses nearing completion are presented 
for the neutron-emitters Sr-93-+97\(precursors Rb-93—97). 


29654 Possible evidence for a-clustering in the double 
subshell closure nucleus /sup 96/Zr. Molnar, G.; Fazekas, 
B.; Belgya, T.; Veres, A.; Yates, S.W.; Kleppinger, E.W.; 
Meyer, R.A. (Institute of Isotopes, Hungarian Academy of 
Sciences, Budapest H-1525). pp 196-201 of Nuclei off the 
line of stability. Meyer, R.A.; Brenner, D.S. Washington, 
DC; American Chemical Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Evidence, based on recent reaction experiments and previous 
particle transfer studies is presented in support of a coexisting four- 
particle, four-hole band built on the 1581-keV first excited O+ 
state in the doubly closed subshell nucleus /sup 96/Zr. An alterna- 
tive explanation for this band in terms of alpha-clustering appears 
reasonable. 


29655 Structure transition in heavy Y isotopes. Lherson- 
neau, G.; Meyer, R.A.; Sistemich, K.; Kohl, H.P.; Lawin, 
H.; Menzen, G.; Ohm, H.; Seo, T.; Weiler, H. (Institut fur 
Kernphysik, Kernforschungsanlage Julich, D-5170 Julich). 
pp 202-207 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 1985). 

The structures of the neutron-rich isotopes /sup 97/Y, /sup 
98/Y and /sup 99/Y reflect with special clearness the rapid change 
of the nuclear shape at neutron number 60. The discovery of a new 
isomer in /sup 97/Y has provided evidence for the shell-model 
character of this nucleus even at high excitation energies while / 
sup 99/Y shows the properties of a symmetric rotor already in the 
ground state. The level pattern of the intermediate isotope /sup 98/ 
Y indicates shape coexistence. 


6518 Nuclear Properties And Reactions, A= 150-189, 
Experimental 


(BNL-NCS—38906) Nuclear data for Gd-153 pro- 
a, Holden, N.E. (Brookhaven National Lab., Upton, 
NY (USA)). 1986. Contract AC02-76CH00016. Pi3p. 
(CONF-861102—41-FP). NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE87003480. 
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From —— ee Society and Atomic Industrial 
Forum joint a nm, DC, USA (16 Nov 1986). 
ta on lives, tions, cross sections, and resonance 
integrals for gadolinium and europium isotopes is reported and 
evaluated. 71 refs., 18 tabs. 


29657 DSA lifetime measurements of very high sp 
states. Emling, H.; Ma, W.C.; Ahmed, I.; Dichter, B.; Hen 
mann, R.; Janssens, R.V.F.; Khoo, TL; Quader, M.A.; 
Daly, PJ; Grabowski, Z. (Gesellschaft fuer Schwerionen- 
forschung m.b.H., Darmstadt, Germany, F.R.; Argonne Na- 
tional Lab., IL). Verhandlungen der Deutschen Physikalischen 
Gesellschaft; 22: No. 4, G-3.2(1987). (CONF-8703106—). 

From DPG spring meeting of the nuclear physics sections; 
Groningen, Netherlands (23 Mar 1987). 


29658 Measurement of the nuclear level density at high 
spins. Henss, S.; Ruckelshausen, A.; Fischer, R.D.; Kuehn, 
W.; Metag, V.; Novotny, R.; Janssens, R.V.F.; Khoo, T.L.; 
Habs, D.; Schwalm, D. (Giessen Univ., Germany, F.R.; Ar- 
gonne National Lab., IL; Max-Planck-Institut fuer Kernphy- 
sik, Heidelberg, Germany, F.R.; Heidelberg Univ., Germa- 
ny, F.R.). Verhandlungen der Deutschen P ysikalischen Ge- 
sellschaft; 22: No. 4, D-4.2(1987). (CONF-8703106—). 

From DPG spring meeting of the nuclear physics sections; 
Groningen, Netherlands (23 Mar 1987). 


29659 High-spin structure of /sup 163/Lu. Honkanen, 
K.; Griffin, H.C.; Sarantites, D.G.; Abenante, V.; Adler, 
L.A.; Baktash, C.; Chen, Y.S.; Dietzsch, O.; Halbert, M.L.; 
Hensley, D.C. (Washington Univ., St. Louis, MO 63130). pp 
317-322 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA @ Sep 1985). 

The 179/2-[5 4] ground band structure of /sup 163/Lu shows 
a large signature splitting weight inversion above the backbend sug- 
gesting a shape change associated with the triaxiality degree of 
freedom. The 71/2-[541] band shows no backbending up to hw = 
0.4 MeV indicating a more deformed structure. 


29660 Intruder states in highly neutron-deficient pt 
nuclei. Evidence from lifetime measurements. Garg, U.; Dri- 
ger M.W.; Chaudhury, A.; Funk, E.G.; Mihelich, J.; Rad- 
ord, 7 C:; Helppi, H.; Holzman, R,; Janssens, RV. re; 

Khoo, Th. (Physics Dept., Univ. of Notre Dame, Notre 
Dame, IN 46556). pp 239-244 of Nuclei off the line of stabil- 
ity. Meyer, R.A.; Brenner, D.S. Washington, DC; American 
Chemical Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The recoil distance technique has been employed following 
the /sup 154/Sm(/sup 34/S,4n)/sup 184/Pt reaction to measure the 
lifetimes of states in the ground state band (GSB) of the highly neu- 
tron deficient nucleus /sup 184/Pt. Lifetimes have been extracted 
for up to the 18/sup +/ state in the GSB. The B(E2) values exhibit 
a marked increase between spins 2 and 10, suggesting a strong 
mixing between the GSB and a less collective band at low spin and, 
thus, providing indirect evidence for an “intruder” (6h-2p)O/sup 
+/ ground state. This is further confirmation of the shape coexist- 
ence occurring at low energy in this region. 


6519 Nuclear Properties And Reactions, A= 190-219, 
Experimental 


29661 (CONF-861061—1) Neutron decay of giant reson- 
ances in *Pb, Bracco, A.; Beene, J.R.; Bertrand, F.E.; Hal- 
bert, M.L.; Auble, R.L.; Hensley, D.C.; Horen, D.J.; Robin- 
son, R.L.; Sayer, R.O. (Oak Ridge National Lab., TN 
(USA); Milan Univ. (Italy). Dipartimento di Fisica). 1986. 
Contract AC05-840R21400. 9p. NTIS, PC A02/MF AO}; 1; 
GPO Dep. File Number DE87006620. 

From International School of Heavy Ion Physics course on 
the response of nuclei under extreme conditions; Erice, Italy (12 
Oct 1986). 
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The neutron decay of the giant multipole resonance region 
between 9 to 15 MeV in **Pb has been studied. The giant reson- 
ances were excited by inelastic scattering of 17O at 380 MeV. Neu- 
trons from 7*Pb and y rays from ”’Pb were detected in the 
ORNL Spin Spectrometer and the 170 in AE-E silicon detector 
telescopes. The neutron branching ratios for the decay to the 
ground state and to the low lying excited states of ®’Pb were 
measured as a function of the excitation energy of ?*Pb and com- 
pared to Hauser-Feshbach calculations. Evidence for non statistical 
neutron decay to selected single-hole states, and to hole-surface vi- 


bration and hole-pairing vibration coupled states was found. 18 
refs., 1 tab., 5 figs. 


29662 Shape competition and alignment processes in light 
Au and Pt nuclei. Riedinger, L.L.; Larabee, A.J.; Zhang, 
J.Y. (Univ. of Tennessee, Knoxville, ™ 37996-1200). pp 
323-328 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Calculations are presented and data are reviewed on the 
properties of the high-j states in the light Au nuclei. Both prolate 
and oblate structures are observed in this region. It is found that 
the collective model describes well the band- head and the high- 
spin properties of the h9/2 and i13/2 proton states, without resort 
to an “intruder state” phenomenology. 


29663 Intruder states in the Z = 82 region by the B/sup 
+//ec and a decay of neutron-deficient Bi, Po, and at nuclei. 
Huyse, M.; Coenen, E.; Deneffe, K.; Van Duppen, P.; 
Wood, J.L. (Leuven Isotope Separator On Line (LISOL), 
Instituut voor Kern- en Stralingsfysika, B-3030 Leuven). pp 
258-265 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The a-decay study of mass-separated nuclei in the region 
around Z=82 provides a strong spectroscopic tool to investigate 
intruder states. This method is applied to odd mass At nuclei and to 
odd-odd Bi nuclei. 


6520 Nuclear Properties And Reactions, A=220 And 
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29664 (JINR-R—3-86-197) Measurement of multiplicity 
and total energy of gamma radiation following the U-235 fis- 
sion induced by resonance neutrons. Gundorin, N.A.; Duka- 
Zojomi, A.; Kliman, Ya; Krishtiak, J. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Neutron Physics). 
1986. 11p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702049. 

Submitted to the Journal Sov. J. Nucl. Phys. 

The spectroscopy of -radiation following the fission of U- 
235 induced by resonance neutrons with energies from 0.7 eV to 36 
eV from the IBR-30 pulsed source was studied. The ionization 
chamber containing 10 g of uranium enriched to 90% with U-235 
and the Ge(Li) detector abour 30 cm* in volume having an energy 
resolution of 2.8 keV at 1333 keV energy were operating in coinci- 
dence. The results were analysed within the multidimensional pro- 
cedure. After reconstructing the measured spectrum the y-spectrum 
in the energy range from 0.1 to 1.6 MeV has been obtained. The 
following integral characteristics have been calculated: multiplicity, 
total and average energies. The average energies for the 3~ and 4~ 
resonances are reported. 11 references, 8 figures, 3 tables. 


29665 (JINR-R—6-86-214) Californium-249 half-life rela- 
tive to spontaneous fission. Tarantin, N.I.; Buklanov, G.V.; 
Kim Su Men; Korotkin, Yu.S. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions). 1986. 
4p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87702052. 

Submitted to the Journal Sov. J. At. Energy. 
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The spontaneous fission half-life of californium-249 T/sub 
s.f./=(8.5+-0.5)x10*° years is measured by means of dielectrical 
track detectors (lawsan and mica). 7 references. 


29666 (ORNL/TM—10386) Evaluation of the neutron 

cross sections for Pu-240. Weston, L.W.; Arthur, E.D. (Oak 

National Lab., TN (USA)). Ap r 1987. Contract 

ACH. 840R21400. 29p. (ENDF—343). NTIS, PC A03/MF 

A01. File Number DE87008563. 

The present evaluation is proposed to supersede the ENDF/ 

B-V, Revision 2 file for Pu. In this work, resonance parameters, 

cross sections, energy distributions, and angular distributions have 

been modified. These changes are outlined in detail and appropriate 
references included. 37 refs., 21 figs., 2 tabs. 


29667 Fast electric dipole transitions in Ra-Ac nuclei. 
Ahmad, I. (Chemistry Div., Argonne National Lab., Ar- 
gonne, IL 60439). pp 272-277 of Nuclei off the line of stabil- 
ity. Meyer, R.A.; Brenner, D.S. Washington, DC; American 
Chemical Society (1985). (CONF-850942—). Contract W- 
31-109-ENG-38. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 1985). 

Lifetimes of levels in /sup 225/Ra, /sup 225/Ac, and /sup 
227/Ac have been measured by delayed coincidence techniques and 
these have been used to determine the El gamma-ray transition 
probabilities. The reduced El transition probabilities in /sup 225/Ra 
and /sup 225/Ac are about two orders of magnitude larger than the 
values in mid-actinide nuclei. On the other hand, the El rate in /sup 
227/ Ac is similar to those measured in heavier actinides. Previous 
studies suggest the presence of octupole deformation in all the three 
nuclei. The present investigation indicates that fast El transitions 
occur for nuclei with octupole deformation. However, the studies 
also show that there is no one-to-one correspondence between El 
rate and octupole deformation. 


29668 Actinide production in /sup 136/Xe + /sup 249/ 


Cf bombardments. Gregorich, K.E.; Moody, K.J.; Lee, D.; 


Welch, R.B.; Kot, W.; Wilmarth, P.A.; Seaborg, G. T. 
(Lawrence Berkeley Lab., Berkeley, CA 94720). pp 518 of 
Nuclei off the line of stability. Meyer, R.A.; Brenner, D.S. 
Washington, DC; American Chemical Society (1985). 
(CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Excitation functions for the production of isotopes of ele- 
ments 93 through 101 were measured in /sup 136/Xe bombard- 
ments of /sup 249/Cf at energies 1.02, 1.09, and 1.16 times the Cou- 
lomb barrier. The experimental procedures are presented and the 
actinide production cross sections are compared to those from simi- 
lar reactions. A procedure for modeling the actinide cross section 
distributions for the products of damped transfer reactions is also 
presented. The results are interpreted with emphasis on the useful- 


ness of heavy ion transfer reactions in producing new actinide (and 
trans-actinide) isotopes. 
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REFER ALSO TO CITATION(S) 28349, 29570, 29573, 29583, 29642, 29772 


29669 (DOE/ER/10407—7) Theoretical nuclear reaction 
and structure studies using kaons and photons: Progress 
report, [January 1986-31 December 1986]. Cotanch, S.R. 
(North Carolina State Univ., Raleigh (USA). Dept. of Phys- 
ics). ct Contract ‘AS05-79ER 10407. 9p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87007319. 

New, "significant research results are briefly summarized. In 
the area of kaon electromagnetic production, several key results 
were obtained. These results include production from the proton 
and deuteron forming novel hypernuclear systems and production 
from nuclei to excite hypernuclei. In the area of continuum shell 
model studies of photonuclear reactions, interesting results have 
been obtained in this program which entail large scale, coupled 
channels calculations using realistic effective interactions which in- 
clude all spin, isospin and tensor components. In addition, the nu- 
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clear many-body wavefunctions are properly antisymmetrized and 
span a large shell model space. Principle findings were obtaining a 
good, quantitative description of the forward angle 160(y,p)15N 
data by achieving full convergence in the multipole expansion and 
documenting important contributions from 6 particle excitations for 
a variety of multipoles, especially at medium energies near the qua- 
sielastic region of 200 to 400 MeV. 5 figs. (DWL) 


29670 (DOE/ER/40283—1) Theoretical studies of mul- 
tistep processes, isospin effects in nuclear scattering, and 
meson and baryon interactions in nuclear physics: [Annual] 
progress report, May 1, 1986 to April 30, 1987. 

V.A.; Landau, R.H. (Oreg on State Univ., Corvallis (USA). 
Dept. of Physics). 5 Feb 1987. Contract FG06-86ER40283. 
14p. NTIS, PC A02. File Number DE87006030. 

A progress report on a grant from the DOE supporting the- 
oretical studies in nuclear physics at Oregon State University in 
1986, 1987 is presented. The research was led by Professors Landau 
and Madsen and carried out in collaboration with graduate students 
in Corvallis and scientists at LLNL-Livermore, KFA-Juelich, 
Purdue University, Florida State University and TRIUMF. The 
studies included meson exchange current effects deduced from spin 
observables in p-*He scattering, coupled bound and continuum ei- 
genstates in momentum space for kaons and antiprotons, and charge 
symmetry violation in 7 scattering from trinucleons. Additional 
studies included microscopic optical potential calculations, multiple 
step processes, and differences in neutron and proton multipole 
matrix elements and transition densities in low lying collective 
states and in giant resonances. 


29671 (FEI—1677) Investigation of two- and three-parti- 
cle resonances on the basis of integral equations of the scat- 
tering theory. Emel’yanov, V.G.; Klimov, V.I. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk. Fiziko-Ehnergeticheskij Inst.). 1985. 22p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO0Ol. File 
Number DE87701931. 

The numerical illustration of an approach to two- and three- 
particle resonances that uses the method of orthogonal projection is 
given. The approach effectiveness is basically illustrated in the two- 
particle case. A case of scattering in the a-n model of *He in the 
Ps2/ wave is presented herein as application of improper projection 
for providing the Born series convergence with resonance in the 
system. For the second case, resonances in the square-well potential 
with a rectangular barrier, a detailed comparison with other ap- 
proaches is given. The key point of the study is the calculation 
scheme for three-particle resonances above the three-particle break- 
up threshold. The calculations of the three-particle 2* resonance of 
the *He state in the a-n-n model is given as an example of using the 
above scheme. It is apparently the first calculation of the resonance 
parameters above the three-particle breakup threshold on the basis 
of the Faddeev equations. 25 references, 4 figures, 5 tables. 


29672 ([AE—4270/2) Cluster basis method for reactions 
with lightest nuclei and na scattering with realistic NN inter- 
actions. Ustinin, M.N.; Ehfros, V.D. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). 1986. 9p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87701936. 

A method for solving problems of reactions with lightest 
nuclei on the basis of realistic NN interactions is described within 
the framework of the cluster representation. The problem matrix 
elements are calculated analytically using the proper wave func- 
tions of fragments corresponding to these interactions. For this pur- 
pose a new straightforward representation of the above wave func- 
tions is used. The core in NN force is specially taken into account. 
The problem of n‘He scattering with realistic NN forces in the 
range of low-energy ®He resonance is solved. It turns out that 
while the effective central NN forces are giving a qualitatively true 
description of the experimental phases, the ordinary realistic NN 
interactions cannot provide attraction sufficient for "He production 
and within the frames of the resonating-group method lead to pro- 
nounced disagreement with the experimental data. 13 references, 1 
figure. 
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29673 (iC—86/158) Dynamical model for the new radio- 
active decay mode. Malik, S.S.; Sultana, R.; Gupta, R.K. 
ternational Centre for Theoretical Physics, Trieste 
taly)). Oct 1986. 22p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701959. 

A dynamical model, based on the quantum mechanical frag- 
mentation process, is proposed which predicts a priori the cluster 
decay modes of the radioactive nuclei. The model is applied to / 
sup 222-224/Ra, /sup 224,226/Th and ***U nuclei. ‘*C is predicted 
in each case. Other than ‘C, only two/three clusters are predicted, 
**Ne being one of them for **7U. The shell effects in potential 
energy surfaces are shown to fix these cluster decay modes and the 
dynamics of cluster emission are found to be the same as for the 
normal fission. 26 references, 5 figures, 1 table. 


29674 (INS—569) Compression modulus of nucleus. Koo, 
W.K. (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study). Feb 1986. 8p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87701834. 

The compression modulus of finite nucleus is obtained as a 
function of mass number. The consequences and the possibility of 
its extrapolation to apply to nuclear matter are briefly discussed. 


29675 (INS—570) Concept of dynamical collective sub- 
manifold for large-amplitude collective motion in the TDHF 
theory. Sakata, F.; Marumori, T.; Hashimoto, Y.; Mura- 
matsu, K.; Ogura, M. (Tokyo Univ., Tanashi (Japan). Inst. 
for Nuclear Study). Mar 1986. 28p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87701835. 

A systematic microscopic theory of large-amplitude collec- 
tive motion, which has been recently developed within the frame- 
work of the time-dependent Hartree-Fock (TDHF) theory under 
INS-TSUKUBA joint research project, is reformulated in terms of 
classical mechanics in the TDHF symplectic manifold. This refor- 
mulation clarifies an essential concept in the theory, i.e., an approxi- 
mate integral surface in the TDHF manifold, which is identified as 
a dynamical collective submanifold for the large-amplitude collec- 
tive motion. It is shown that the approximate integral surface must 
satisfy three dynamical conditions; (a) a stationary condition (, i.e. a 
maximal-decoupling condition), (b) a stability condition and (c) a 
separability condition between collective and local non-collective 
modes of motion. These three dynamical conditions make clear the 
concept of local intrinsic modes of motion and guarantee that the 
TDHF-trajectory representing the large-amplitude collective 
motion under consideration is successfully reproduced on the ap- 
proximate integral surface. 


29676 (INS—571) Quantum theory of dynamical collec- 
tive subspace for large-amplitude collective motion. Sakata, 
F.; Marumori, T.; Ogura, M. (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study). Mar 1986. 30p. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87701836. 

By placing emphasis on conceptual correspondence to the 
classical theory which has been developed within the framework of 
the time-dependent Hartree-Fock theory, a full quantum theory ap- 
propriate for describing large-amplitude collective motion is pro- 
posed. A central problem of the quantum theory is how to deter- 
mine an optimal representation called a dynamical representation; 
the representation is specific for the collective subspace where the 
large-amplitude collective motion is replicated as satisfactorily as 
possible. As an extension of the classical theory where the concept 
of an approximate integral surface plays an important role, the dy- 
namical representation is properly characterized by introducing a 
concept of an approximate invariant subspace of the Hamiltonian. 


29677 (INS—572) Energy and target dependence of pro- 
jectile effect in the elastic of “Li. Sakur- 
agi, Y. (Tokyo Univ., Tanashi (Japan). Inst. for Nuclear 
Study). Mar 1986. 52p. NTIS (US Sales Only), PC A04/MF 
A01. File Number DE87701837. 

Over the wide range of incident energy (E/sub lab/ = 40 — 
170 MeV) and target mass number (A = 12 — 208), projectile 
breakup effects in the elastic scattering of *Li have been investigat- 
ed with a microscopic coupled-channel method. The coupling to 
the *Li -> a + d breakup process is treated with the method of 
coupled discretized continuum channels (CDCC). *Li-target inter- 
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actions are provided by the folding of the M3Y effective nucleon- 
nucleon potential with nucleon densities of colliding nuclei. The 
calculation well reproduces the observed elastic scattering for all 
the targets and incident energies without any renormalization in the 
real folding potentials. The breakup effect is found to depend little 
on the energy and target, which is confirmed by calculating the dy- 
namical polarization potentials induced by the coupling to the 
breakup process. Almost irrespectively of energy and target, the 
potential has a repulsive real part with strength of about 40 % of 
the folding potential in addition to a negligible imaginary part, 
which explains well the empirical reduction factor of the double- 
folding model. Discussions are made on the origin of repulsive 
nature of the breakup effect. 


29678 (INS—577) Nucleus-nucleus scattering and interac- 
tion radii of stable and unstable nuclei. Sato, H.; Okuhara, Y. 
(Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study). 
Mar 1986. 33p. NTIS (US Sales Only), PC A03/MF AOl1. 
File Number DE87701840. 

The interaction cross sections of medium and high energy 
nucleus-nucleus scattering are studied with the Glauber Model and 
Hartree-Fock type variational calculation. The interaction cross 
sections so obtained nicely satisfy the additivity relationship, which 
in turn suggests the existence of a nuclear interaction radius in nu- 
cleus-nucleus scattering. With the calculated interaction cross sec- 
tions, the nuclear interaction mean free path of high energy nucleus 
in emulsion is studied, and the results agree very well with experi- 
mental data. It is found that the interaction radius of the projectile 
nucleus can also be determined from emulsion experiment. 


29679 (iTP—86-24-E) Microscopic study of multichannel 
processes in a six nucleon system. 1. Analytical results for 
3+3 channel with central interaction. Vasilevskij, V.S.; Fi- 
lippov, G.F.; Chopovskij, L.L.; Velaskes, H. (AN Ukrains- 
ko} SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1986. 40p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87701852. 

The algorithm used to calculate the matrix elements of the 
potential energy operator of nucleons central interaction on cluster 
model functions describing the interaction of =H+*H, *H+*He 
and *He+*He systems is given a detailed treatment. The explicit 
form of matrix elements is presented for the states with spin S=0, 1 
and isospin T=1. 11 references, 3 tables. 


29680 (JINR-E—4-86-179) Energy-weighted moments in 
the problems of fragmentation. Kuz’min, V.A. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1986. 8p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87702038. 

Submitted to the journal Teor. Mat. Fiz. 

The problem of fragmentation of simple nuclear states on the 
complex ones is reduced to real symmetrical matrix eigenvectors 
and eigenvalue problem. Based on spectral decomposition of this 
matrix the simple and economical from computing point of view al- 
gorithm to calculate energetically-weighted strength function mo- 
ments is obtained. This permitted one to investigate the sensitivity 
of solving the fragmentation problem to reducing the basis of com- 
plex states. It is shown that the full width of strength function is 
determined only by the complex states connected directly with the 
simple ones. 4 references, 1 table. 


29681 (JINR-R—4-86-247) Influence of angular momen- 
tum of compound nucleus on the variances of the fission frag- 
ment mass distributions. Adeev, G.D.; Marchenko, L.A.; 
Pischasov, N.I.; Pashkevich, V.V. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1986. 11p. (in Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87702050. 

The variances of the mass distribution of fission fragments 
for rotating compound nuclei were calculated by describing the dy- 
namics of fission in the diffusion mode! based on the Fokker-Planck 
equation for the distribution function of collective-variables. The 
calculated variances of the mass distribution as functions of the an- 
gular momentum are considerably increasing for nuclei with Z7/A 
> 33. The increasing of variances with angular momentum is 








65 PHYSICS I! 
6530 Nuclear Theory 


caused by the shift of the saddle points in the region of deforma- 
tions where the values of the mass asymmetric stiffness coefficients 
are smaller and by the memory of fissioning system of its history 
during descent from the saddle point to scission. The calculated and 
averaged over the realized in reaction the distribution of angular 
mometum variances are compared with the experimental data. 23 
references, 6 figures. 


29682 (JINR-R—6-86-69) Probabilities of electromagnet- 
ic transitions in erbium odd nuclei with mass number A= 159- 
167. Alikov, B.A.; Badalov, Kh.N.; Lizurej, G.I; Malakhov, 
N.A.; Makhmudov, I.S.; Muminov, T.M.; Turaev, U.A.; 
Khalikulov, A.B.; Sharonov, I.A. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Problems). 1986. 
14p. (In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 
File Number DE87702051. 

Submitted to the Organizing Comittee on the Nuclear Spec- 
troscopy and the Nuclear Structure (Khar’kov, Apr 1986) and to 
the journal Izv. Akad. Nauk SSSR, Ser. Fiz. 

The reduced probabilities of M1, E2 and El intraband and 
interband gamma transitions in erbium odd nuclei with A= 159-167 
have been determined with the help of the data on electromagnetic 
transition energies E/sub y/, relative intensities Iy, multipole com- 
position of gamma transitions and lifetime T/sub 1/2/. Behaviour 
of probabilities of M1, E2 and El-transitions in erbium nuclei has 
been analysed on the basis of Pyatov non-adiabatic rotator model. 
32 references, 7 tables. 


29683 (JINR-R—11-85-920) Calculation of energy levels, 
wave functions, density and RMS nucleus radii by the method 
of expansion over hyperspherical functions. FORTRAN pro- 
gram. Yamaleev, R.M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Auto- 
mation). 1985. 12p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87702054. 

CARMON program written in Fortran is described. It is in- 
tended for calculating energy levels, wave functions, density matrix 
elements and RMS nucleus radii by the method of K-harmonics in 
the K=K/sub min/ approximation. Using the method of expansion 
of wave function over hyper-spherical functions, 3(A-1)-dimension- 
al Schroedinger equation for a nucleus consisting of A nucleons is 
reduced to a system of differential equations for eigenvalues and ei- 
genfunctions. For solving the obtained bilinear system a continuous 
analog of the Newton method is used. Basic calculational formulas, 
structure flowsheet and control variant of results are given. 9 refer- 
ences. 


29684 Concluding remarks. Baym, G. (Los Alamos Na- 
tional Lab., NM; Illinois Univ., Urbana). Nuclear Physics 
[Section] A; 461: No. 1/2, 199-208(5 Jan 1987). (CONF- 
860441—). 

From 5. international conference on ultra-relativistic nucleus- 
nucleus collisions (Quark Matter '86); Pacific Grove, CA, USA (13 
Apr 1986). 

The author reviews the development of high-energy nuclear 
physics. In this connection he discusses the application of the 
CERN PS, the CERN SPS, and the Brookhaven AGS as heavy 
ion accelerators. Furthermore he discusses the physics of the quark- 
gluon plasma with their possible study by relativistic heavy ion re- 
actions. (HSI). 


29685 Statistical aspects of highly excited and non-equi- 
librium nuclear systems. Lynch, W.G. (Michigan State 
Univ., East Lansing). Journal de Physique (Les Ulis) (Paris), 
Colloque; 47: No. C-4, 51-61(Aug 1986). (CONF-860506—). 
From International conference on heavy ion nuclear colli- 
sions in the Fermi energy domain; Caen, France (12 May 1986). 
One and two light particle inclusive measurements can pro- 
vide information about the nonequilibrium initial stages of heavy 
ion induced reactions at intermediate energies. Correlation func- 
tions between coincident light particles become more pronounced 
with increasing kinetic energy of the detected particles indicating 
emission from a region of the combined system which is more lo- 
calized in space time. The relative populations of particle unbound 
states of emitted fragments are consistent with temperatures of 
about 5 MeV. Low temperatures derived from the measurement of 
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low energy y transitions occur as a result of sequential decay proc- 
esses which render these measurements insensitive to the tempera- 
tures of highly excited systems. 


29686 Microscopic model of nucleus-nucleus collisions. 
Harvey, B.G. (Lawrence Berkeley Lab., CA). Journal de 
Physique (Les Ulis) (Paris), Colloque; 47: No. C-4, 29-34(Aug 
1986). (CONF-860506—). 

From International conference on heavy ion nuclear colli- 
sions in the Fermi energy domain; Caen, France (12 May 1986). 

The collision of two nuclei is treated as a collection of colli- 
sions between the nucleons of the projectile and those of the target 
nucleus. The primary projectile fragments contain only those nu- 
cleons that did not undergo a collision. The inclusive and coinci- 
dence cross sections result from the decay of the excited primary 
fragments. 


29687 Overview of polarization in intermediate energy 
nucleon-nucleus inelastic scattering. Carey, T. (Los Alamos 
National Lab., NM). Journal of the Physical Society of Japan; 
55: 172-191(1986). (CONF-850807—). 

From 6. international symposium on polarization phenomena 
in nuclear physics; Osaka, Japan (26 Aug 1985). 

In the past five years that have led to the present gathering 
it is clear that polarization transfer (PT) has blossomed as a tool for 
investigating both the effective interaction which drives and the nu- 
clear structure matrix elements which mediate N-nucleus reactions 
at intermediate energies. It is shown first that even the simplest, 
nonrelativistic plane-waves impulse approximation with a local ef- 
fective interactions vividly demonstrates that the PT observables 
can provide powerful tools for investigating select aspects of N-nu- 
cleus interactions. Relativistic extension, nuclear currents and 
(N,N’) vs (¢,e’) relations are then discussed. For the time being it is 
probably safest to merely regard the PWFRIA as some extendion 
of the nonrelativistic PWIA which exhibits features of (N,N’) 
known to be important from more thorough treatments in an entic- 
ingly simple and straightforward picture with transparent relations 
to other reactions. In any case high-quality measurements of com- 
plete sets of PT observables clearly have a key role to play in pro- 
gressing our understanding of nuclear dynamics. Finally, discusions 
are made on polarization transfer and the spin-isospin structure of 
the nuclear continuum. (Nogami, K.). 


29688 B(E2)increasing for the 2/sub 1//sup +/ states. 
Raman, S.; Nestor, C.W. Jr. (Oak Ridge National Lab., Oak 
Ridge, TN 37831). pp 512 of Nuclei off the line of stability. 
Meyer, R.A.; Brenner, D.S. Washington, DC; American 
Chemical Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The authors have nearly completed a compilation of experi- 
mental results for the reduced electric quadrupole transition proba- 
bility [B(E2) increasing] between the O/sup +/ ground state and 
the first 2/sup +/ state in even-even nuclei. This compilation to- 
gether with certain simple relationships noted by other authors can 
be employed to make reasonable predictions of unmeasured B(E2) 
increasing values. 


29689 Microscopic, semiclassical, and cluster treatments 
of low-lying reflection asymmetric states in the light actin- 
ides. Chasman, R.R. (Chemistry Div., Argonne National 
Lab., Argonne, IL 60439). pp 266-271 of Nuclei off the line... 


of stability. Meyer, R.A.; Brenner, D.S. Washington, DC; 
American Chemical Society (1985). (CONF-850942—). 
Contract W-31-109-ENG-38. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The 1/sup -/ states in the even-even nuclides 220< A < 230 
are the lowest lying non-rational states found in even-even nuclides. 
These states, and the equivalent states in odd mass nuclides, are dis- 
cussed in terms of octupole correlations, from both a two-body 
interaction and an octupole deformed one-body potential point of 
view. Some discussion of a cluster model treatment of these states 
is given. 
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29690 Dipole collectivity in nuclei and the cluster model. 
Gai, M. (A.W. Wright Nuclear Structure Lab., Yale Univ., 
New Haven, CT 06511). pp 278-283 of Nuclei off the line of 
stability. Meyer, R.A.; Brenner, D.S. Washington, DC; 
American Chemical Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Measurements on enhanced El deexcitation transitions in 
light and heavy nuclei are discussed. In light nuclei these appear 
only from core-excited cluster collective states that have large 
alpha particle widths (0/sub a//sup 2/) as well as large B(E2) 
deexcitation widths. They suggest the presence of an a+/sup 14/C 
cluster dipole degree of freedom as suggested earlier. In heavy 
nuclei the enhanced B(El) are found in the light Ra-Th isotopes 
where small alpha particle hindrance factors for low-lying J/sup 7/ 
=1/sup -/ states and large ground state reduced alpha particle 
widths are also found. In addition, the B(El) show a smooth de- 
pendence on J and on isotopic number N. A phenomenon reminis- 
cent of backbending is observed for El deexcitations in /sup 218/ 
Ra. The data suggest the presence of a new low-lying collective 
dipole mode in both heavy and light nuclei. In heavy nuclei this 
may reflect either cluster states or stable octupole. Analysis of the 
data on Ra isotopes in terms of the Vibron cluster model yields a 
reasonable fit with one variable parameter. 


29691 Evolution of nuclear shapes at high spins. Johnson, 
N.R. (Oak Ridge National Lab., Oak Ridge, TN 37831). pp 
258-304 of Nuclei off the line of stability. Meyer, R.A; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Outstanding progress has been made during the past ten 
years on an understanding of the properties of nuclei excited into 
states of high angular momentum. Much of the experimental 
progress has resulted from y-y coincidence measurements utilizing 
complex detector arrays. Many of the properties of the yrast and 
near-yrast bands in nuclei revealed in these measurements have 
become reasonably well explained by current theory. Both cranked 
shell model (CSM) and cranked Hartree-Fock Bogoliubov (CHFB) 
calculations have enjoyed considerable success in accounting for 
many aspects of high spin behavior. However, for a detailed under- 
standing of the structure of these high spin states and for a stringent 
test of these models, it is necessary to resort to measurements of 
their static and dynamic electromagnetic multipole moments. 
During the past few years, Oak Ridge has concentrated on studies 
of the latter quantity, the dynamic electric quadrupole (E2) mo- 
ments which are a direct reflection of the collective aspects of the 
nuclear wave functions. For this, the authors have carried out 
Doppler-shift lifetime measurements utilizing primarily the recoil- 
distance techniques. 


29692 Random phase approximation calculations of 
gamow-teller 8-strength functions in the A = 80-100 region 
with Woods-Saxon wave functions. Kratz, K.L.; Krumlinde, 
J.; Leander, G.A.; Moller, P. (Institut fur Kernchemie, Uni- 
versitat Mainz, D-6500 Mainz). pp 159-164 of Nuclei off the 
line of stability. Meyer, R.A.; Brenner, D.S. Washington, 
DC; American Chemical Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The authors discuss some features of a model for calculation 
of B-strength functions, in particular some recent improvements. 
An essential feature of the model is that it takes the ‘microscopic 
structure of the nucleus into account. The initial version of the 
model used Nilsson model wave functions as the starting point for 
determining the wave functions of the mother and daughter nuclei, 
and added a pairing interaction treated in the BCS approximation 
and a residual GT interaction treated in the RPA-approximation. 
The authors have developed a version of the code that uses Woods- 
Saxon wave functions as input. They have also improved the treat- 
ment of the odd-A Av=0 transitions, so that the singularities that 
occurred in the old theory are now avoided. 
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29693 Toward a shell-model description of intruder states 
and the onset of deformation. Heyde, K.; Van Isacker, P.; 
Casten, R.F.; Wood, J.L. (Institute for Nuclear Physics, 
Proeftuinstraat 86, B-9000 Gent). pp 184-189 of Nuclei off 
the line of stability. Meyer, R.A.; Brenner, D.S. Washing- 
ton, DC; American Chemical Society (1985). (CONF- 
850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 1985). 

Based on the nuclear shell-model and the monopole, pairing 
and quadrupole corrections originating from the nucleon-nucleon 
force, both the appearance of low-lying O/sup +/ intruder states 
near major closed shells (Z=50, 82) and sub-shell regions 
(Z=40,64) are described. A number of new facets related to the 
study of intruder states are also presented. 


29694 Supersymmetry in nuclei. Recent developments. Ia- 
chello, F. (A.W. Wright Nuclear Structure Lab., Yale 
Univ., New Haven, CT 06511). pp 2-17 of Nuclei off the 
line of stability. Meyer, R.A.; Brenner, D.S. Washington, 
DC; American Chemical Society (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The concept of supersymmetry in nuclei has been extended 
in the last year to include the proton-neutron degree of freedom. 
With this extension, it becomes possible now to predict properties 
of odd-odd nuclei. Thus, in addition to providing the first experi- 
mental example of supersymmetry in physics, this concept appears 
now to be able to make predictions for yet unknown quantities. 
The experimental determination of the predicted spectra indicates 
to what extent supersymmetry is useful in nuclear physics. 


29695 Boson-fermion symmetries and dynamical super- 
symmetries for odd-odd nuclei. Balantekin, A.B.; Hubsch, T.; 
Paar, V. (Oak Ridge National Lab., Oak Ridge, TN 37831). 
pp 14-19 of Nuclei off the line of stability. Meyer, R.A.; 
Brenner, D.S. Washington, DC; American Chemical Socie- 
ty (1985). (CONF-850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The concept of boson-fermion symmetries and supersymme- 
tries is applied to odd-odd nuclei. The approach to even-even and 
odd-even nuclei based on nuclear symmetries in IBM/IBFM has re- 
ceived much attention in recent years. In this report the authors 
discuss the extension of this concept to odd-odd nuclei. Odd-odd 
nuclei provide richer and more complex structure, and the residual 
proton-neutron interaction appears explicitly in the boson-fermion 
interaction. 


29696 Realistic and model applications of the boson ex- 
pansion theory. Tamura, T. (Dept. of Physics, Univ. of 
Texas at Austin, Austin, TX 78712). pp 41-46 of Nuclei off 
the line of stability. Meyer, R.A.; Brenner, D.S. Washing- 
ton, DC; American Chemical Society (1985). (CONF- 
850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The structure of the boson expansion theory is explained 
based on simple models. The models demonstrate how this theory 
would work when applied to realistic cases. 


29697 Shell-model calculations near /sup 132/Sn using a 
realistic, effective interaction. Stone, C.A.; Walters, W.B.; 
Bloom, S.D.; Mathews, G.J. (Dept. of Chemistry, Univ. of 
Maryland, College Park, MD 20742). pp 70-77 of Nuclei off 
the line of stability. Meyer, R.A.; Brenner, D.S. Washing- 
ton, DC; American Chemical Society (1985). (CONF- 
850942—). 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The authors have performed shell model calculations on 
positive parity states of the one, two, and three quasiparticle nuclei 
near /sup 132/Sn using a two-body interaction. A weak quadrupole 
and a weak pairing potential were added to the two-body interac- 
tion as core polarization corrections. The authors have found that 
the addition of a quadrupole potential improves the level spacing in 
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/sup 130/Sn and /sup 134/Te. For /sup 133,134/Te and /sup 135/1 
(two and three proton systems) a pairing potential has to be includ- 
ed while /sup 129,130/Sn and /sup 131/Sb (zero and one proton 
systems) can not tolerate this addition. There is evidence that the 
h/sub 11/2/ interactions are overestimated and lead to some level 
misordering in 129,130Sn and /sup 131/Sb. 


29698 Shell-model calculations of /sup 90,88/Zr and /sup 
90,88/Y. Becker, J.A.; Bloom, S.D.; Warburton, E.K. (Law- 
rence Livermore National Lab., Univ. of California, Liver- 
more, CA 94550). pp 78-84 of Nuclei off the line of stabili- 
ty. Meyer, R.A., Brenner, D.S. Washington, DC; American 
Chemical Society (1985). (CONF-850942—). Contract W- 
7405-ENG-48. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Conventional spherical shell model calculations have been 
undertaken to describe /sup 90,88/Zr and /sup 90,88/Y. In these 
large scale calculations valence orbitals included If/sub 5/2/, 2p/ 
sub 3/2/, 2p/sub 1/2/, and lg/sub 9/2/. The d/sub 5/2/ orbital was 
included for /sup 90/Y and for high-spin calculations in /sup 90/ 
Zr. Restrictions were placed on orbital occupancy so that the basis 
set amounted to less than 25,000 Slater determinants. Calculations 
were done with a local, state independent, two-body interaction 
with single Yukawa form factor. Predicted excitation energies and 
electromagnetic transition rates are compared with recent experi- 
mental results. 


29699 The importance of level structure in nuclear reac- 
tion cross-section calculations. Gardner, M.A.; Gardner, 
D.G. (Lawrence Livermore National Lab., Univ. of Califor- 
nia, Livermore, CA 94550). pp 100-114 of Nuclei off the 
line of stability. Meyer, R.A.; Brenner, D.S. Washington, 
DC; American Chemical Society (1985). (CONF-850942—). 
Contract W-7405-ENG-48. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The authors continue to observe the necessity of describing 
nuclei in the first few MeV above their ground states with discrete 
levels in order to obtain accurate cross-section and isomer-ratio cal- 
culations. There appears to be no adequate way in which one can 
use a level-density expression to represent or substitute for the level 
structure. The level information should not only consist of those 
levels that are obtained from experiment, but must be supplemented 
with the level structure theoretically known to be present by model 
calculations. For the calculation of isomer ratios, gamma-ray 
branchings among the discrete levels are also required. Discrete- 
level sets are not only important in describing nuclei at low excita- 
tion energies, but are also valuable in estimating several calcula- 
tional parameters, particularly for nuclei off the line of stability. 


29700 Nuclear astrophysics away from stability. Math- 


ews, G.J.; Howard, ; Takahashi, K.; Ward, R.A. 
(Lawrence Livermore National Lab., Univ. of California, 
Livermore, CA 94550). pp 134-144 of Nuclei off the line of 
stability. Meyer, R.A.; Brenner, D.S. Washington, DC; 
American Chemical Society (1985). (CONF-85094Z—). 
Contract W-7405-ENG-48. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Explosive astrophysical environments invariably lead to the 
production of nuclei away from stability. An understanding of the 
dynamics and nucleosynthesis in such environments is inextricably 
coupled to an understanding of the properties of the synthesized 
nuclei. A review is presented of the basic explosive nucleosynthesis 
mechanisms (s-process, r-process, n-process, p-process, and rp-proc- 
ess). Specific stellar model calculations are discussed and a summa- 
ry of the pertinent nuclear data is presented. Possible experiments 
and nuclear-model calculations are suggested that could facilitate a 
better understanding of the astrophysical scenarios. 
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29701 Nuclear decay data. An important interface be- 
tween basic and applied science. Reich, C.W. (Idaho Nation- 
al Engineering Lab., EG and G Idaho, Inc., Idaho Falls, ID 
83415). pp 94-99 of Nuclei off the line of ‘stability. Meyer, 
R.A.; Brenner, D.S. Washington, DC; American Chemical 
Society (1985). (CONF-850942—). Contract ACO07- 
761D01570. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

In this paper, the authors discuss several categories of decay 
data which have contributed to low-energy nuclear physics, indi- 
cate some of the ways they are useful in solving problems in other 
areas and identify needs for further measurements. Illustrations in- 
clude half-life and emission-probability data of actinide nuclides im- 
portant for reactor technology and useful as reference standards for 
nuclear-data measurements. Decay data of highly neutron-rich fis- 
sion-product nuclides are important in such diverse areas as astro- 
physics and reactor-safety research. Some of these data needs and 
experimental approaches suitable for satisfying them are presented. 


29702 Shell-model calculations of B-decay rates for s- 
and r-process nucleosyntheses. Takahashi, K.; Mathews, 
G.J.; Bloom, S.D. (Lawrence Livermore National Lab., 
Univ. of California, Livermore, CA 94550). pp 145-148 of 
Nuclei off the line of stability. Meyer, R.A.; Brenner, D.S. 
Washington, DC; American Chemical Society (1985). 
(CONF-850942—). Contract W-7405-ENG-48. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

Examples of large-basis shell-model calculations of Gamow- 
Teller B-decay properties of specific interest in the astrophysical s- 
and r-processes are presented. Numerical results are given for: i) 
the GT-matrix elements for the excited state decays of the unstable 
s-process nucleus /sup 99/Tc; and ii) the GT-strength function for 
the neutron-rich nucleus /sup 130/Cd, which lies on the r-process 
path. The results are discussed in conjunction with the astrophysics 
problems. 


29703 B-delayed fission calculations for the astrophysical 
r-process. Meyer, B.S.; Howard, W.M.; Mathews, G.J.; 
Moller, P.; Takahashi, K. (Lawrence Livermore National 
Lab., Univ. of California, Livermore, CA 94550). pp 149- 
152 of Nuclei off the line of stability. Meyer, R.A.; Brenner, 
D.S. Washington, DC; American Chemical Society (1985). 
(CONF-850942—). Contract W-7405-ENG-48. 

From 190. American Chemical Society national meeting; 
Chicago, IL, USA (8 Sep 1985). 

The authors discuss RPA calculations of the Gamow-Teller 
properties of neutron-rich nuclei to study the effect of B-delayed 
fission and neutron emission on the production of Th, U and Pu 
chronometric nuclei in the astrophysical r-process. They find signif- 
icant differences in the amount of B-delayed fission when compared 
with the calculations of a recent study. In the simplest case of a 
constant abundance along the r-process path, however, the inferred 
production ratios in both calculations are similar. 


6540 Radiation And Shielding Physics 
REFER ALSO TO CITATION(S) 29187 
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REFER ALSO TO CITATION(S) 28430, 29137, 29139, 29140, 29141, 29149, 
29375, 29376, 29397, 29399 


29704 (GSF—24/86) 1985 statistical results of the Offi- 
cial Personal Dosimetry Service at GSF. Drexler, G.; Eckerl, 
H.; Haid, G.; Scheibe, D. (Gesellschaft fuer Strahlen- und 
Umweltforschung m.b.H. Muenchen, Neuherberg (Germa- 
ny, F.R.). Auswertungsstelle fuer Strahlendosimeter). Jul 
1986. 48p. (In German). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87751749. 

The report consists of a summary of relevant statistical data 
from the official personal dosimetry in 1985. Under survey were 
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occupationally exposed persons in the states of Bavaria, Hessen and 
Schleswig-Holstein. The data are based on the survey of more than 
6500 institutions with nearly 80,000 persons and are derived from 
approx. 960,000 single measurements. The report covers informa- 
tions on the institutions, on the persons as well as dosimetric values. 
The measuring method is described briefly with respect to dosi- 
meters used, their range and the interpretation of values. Informa- 
tion on notional doses and the interpolation of values nearby the 
detection limits are given. 


29705 (INIS-mf—10843, pp 51) Current position of na- 
tional personnel dosimetry service. Starostova, V.; Koten, J. 
(Ustav pro Vyzkum, Vyrobu a Vyuziti Radioisotopu, 
Prague, Czechoslovakia). 1985. (In Czech). NTIS (US Sales 
Only), PC A04/MF AOl. File Number DE87701826. 
(CONF-8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29706 (INIS-mf—10850) Radiation dosimetry activities in 
the Netherlands. Inventory compiled under the auspices of the 
Netherlands Commission for Radiation Dosimetry. Broerse, 
J.J.; Mijnheer, B.J. (Nederlandse Commissie voor Stralings- 
dosimetrie, Bilthoven). Jul 1986. 45p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE87701831. 

The Netherlands Commission for Radiation Dosimetry 
(NCS) was officially established on 3 September 1982 with the aim 
of promoting the appropriate use of dosimetry of ionizing radiation 
both for scientific research and practical applications. The present 
report provides a compilation of the dosimetry acitivities and ex- 
pertise available in the Netherlands, based on the replies to a ques- 
tionnaire mailed under the auspices of the NCS. The report might 
suffer from some incompleteness in specific details. The addresses 
of the Dutch groups with the names of the scientists are given. In- 
dividual scientists, not connected with a scientific group, hospital or 
organization have not been included in this list. Also the names of 
commercial firms producing dosimetric systems have been omitted. 
248 references. 


29707 (JINR-R—16-86-186) Some results of environmen- 
tal radioactivity investigation during target bombardment by 
relativistic nuclei. Komochkov, M.M. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Dept. of Radiation Safety). 
1986. 9p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO1. File Number DE87702056. 

The results of experiments and calculations by the phenome- 
nological model in cases of interaction of protons, alpha-particles 
and carbon nuclei at the 3.65 GeV/nucleon energy have been com- 
pared. Calculated and measured yield and angular distributions of 
hadron from the target agree at 25 per cent accuracy. Contribution 
of the fragment interactions (including nucleons) of a carbon nucle- 
us-projectile into the hadron yield from the 13 cm length and 10 
cm diameter copper target is as high as 50 per cent. The described 
calculation method of the radiation field parameters gives possibili- 
ty to estimate with a good reliability the environmental radioactiv- 
ity both near the target and behind the shield. 14 references, 4 fig- 
ures, 2 tables. 


29708 (PTB-Dos—12, pp 24-32) Explanation of the new 
quantity absorbed dose to water. Schneider, U. (Physikalisch- 
Technische Bundesanstalt, Braunschweig, Germany, F.R.). 
Dec 1985. (In German). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

The absorbed dose to water, measured in a water phantom, 
is the measuring quantity for radiotherapy. The absorbed dose is 
measured by a probe. The functional characteristics of an absorbed 
dose water calorimeter are explained, consisting of a probe with 
Fricke’s solution, and a probe making use of an ionometric method 
applying X-rays of up to 300 kV (extrapolation and compact cham- 
ber). 
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29709 (PTB-Dos—12, pp 125-130) New measuring quan- 
tities for radiation protection and their application in practice. 
Kramer, H.M. (Physikalisch-Technische Bundesanstalt, 
Braunschweig, Germany, F.R.). Dec 1985. (In German). 
NTIS (US Sales Only), PC A0O7/MF AO1. File Number 
DE87751747. (CONF-8511273—). 

From 61. PTB seminar on requirements to be met by meas- 
uring equipment for radiation protection; Berlin, F.R. Germany (11 
Nov 1985). 

Manufacturers and users of dosemeters simply have to be in- 
formed in time about the date new measuring quantities will be in- 
troduced in practical radiation protection and in legal metrology. A 
great variety of national and international institutions and organisa- 
tions have an impact in the procedure. The PTB plays an important 
part in this context, and the paper summarizes the approach of the 
PTB with regard to the introduction of new measuring quantities, 
as e.g.: 1) Ambient dose equivalent, H/sup */(d); 2) Directional 
dose equivalent, H’(d). 


29710 (SAAS—346) External occupational radiation ex- 
posure in the GDR in 1985. Rothe, W. (Staatliches Amt fuer 
Atomsicherheit und Strahlenschutz, Berlin (German Demo- 
cratic Republic)). 1987. 17p. (In German). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87702078. 

In 1985, a total of 37463 radiation workers were routinely 
monitored by the film badge service of the National Board for 
Atomic Safety and Radiation Protection. Only two doses were 
found to have exceeded 50 mSv/year, the secondary limit for exter- 
nal gamma- and/or x-irradiation. In 121 cases beta exposures were 
detected, all of them below 3/10 of the secondary limit of 500 
mSv/year. Additional data obtained by monitoring 1554 workers 
with fingerring and wrist dosemeters demonstrated that hand expo- 
sures in no case exceeded 500 mSv/year. Also given were annual 
collective doses, annual average doses and special collective dose 
quotients for workers in important fields of application of ionizing 
radiation. 


29711 (ULI-RAD-R—055) Radiation doses to personnel 
in clinics for gynecologic oncology. Forsberg, B.; Spanne, P. 
(Linkoeping Univ. (Sweden). Dept. of Radiology). 15 Oct 
1985. 59p. (In Swedish). Linkoeping Univ., Sweden. Dept. 
of Radiology. 

Radium or cesium is used for radiotherapy of gynecologic 
cancer at six clinics in Sweden. This report gives a survey of the 
radiation doses the personnel is exposed to. The measurement were 
performed using TL-dosimeters. The dose equivalents for different 
parts of the body at specific working moments was deduced as well 
as the effective dose equivalent and the collective dose equivalent. 
1983 the total collective dose equivalent for the six clinics was 1.3 
manSv, which corresponds to 3.9 manmSv/g equivalent mass of 
radium used at the treatments. (With 11 tables and 10 figures) 
(L.E.). With 29 refs. 


29712 Dosimetry and diffusion of /sup 220/Rn from bone 
surface deposits of /sup 224/Ra. Schlenker, R.A. (Argonne 
National Lab., 9700 S. Cass Ave., Argonne, IL 60439). pp 
77 of Abstracts of papers for the thirty-second annual meet- 
ing of the Radiation Research Society. Philadelphia, PA; 
Radiation Research Society (1984). (CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The endosteal cell dose from bone surface deposits of /sup 
224/Ra depends on the spatial distribution in the surrounding bone 
and bone marrow of /sup 220/Rn atoms which are released from 
the surface. Solution of the diffusion equation with suitable bounda- 
ry conditions gives the following expression for the concentration 
(atoms/cm/sup 3/), in bone, of thoron as a function of distance 
normal to a planar bone surface following the creation of N /sup 
220/Rn atoms by /sup 224/Ra decay at t=0: [(1-f)Na/sub B/M// 
(1+a/sub B/M)V2D/sub B/t] exp [-x/sup 2//4D/sub B/t- 
(A+«/sub B/)t];f is the fractional retention of /sup 220/Rn in bone, 
a/sub B/M/ is the solubility of /sup 220/Rn in bone relative to 
that in marrow, A is the radioactive decay constant for /sup 220/ 
Rn, «/sub B/ is the circulatory clearance rate of /sup 220/Rn from 
bone; and D/sub B/ is the diffusion coefficient of /sup 220/Rn in 
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bone. A somewhat similar expression gives the concentration in 
marrow but uses the clearance rate (k/sub M/) and diffusion coeffi- 
cient (D/sub M/) in marrow in place of x/sub B/ and D/sub B/. 
With parameter values lying in the following ranges: f(0 to 0.1), a/ 
sub B/M/ (0.1 to 1), x/sub B/ and K/sub M/ (0 to 0.005/sec), A 
(0.0126/sec), D/sub B/ (2 x 10/sup -7/ to 2 x 10/sup -6/ cm/sup 
2//sec), and D/sub M/ (8 x 10/sup -7/ to 8 x 10/sup -6/ cm/sup 
2//sec), integrals of the concentration equations indicate that 15 to 
56% of the N /sup 220/Rn atoms decay within an alpha particle 
range on either side of the bone surface, and the rest decay else- 
where. 


6560 Condensed Matter Physics 


REFER ALSO TO CITATION(S) 28485, 28795, 28852, 28921, 29555 


29713 (AD-A—176413/3/XAB) General qualitative study 
of point and extended defects and their interactions in non- 
metallic systems. Annual technical report, 1 January-31 De- 
cember 1986. Kunz, A.B.; Suits, B.H.; Woodward, C.; Mar- 
shall, S.A. (Michigan Technological Univ., Houghton 
(USA)). 31 Dec 1986. 44p. NTIS, PC A03/MF AO1. 

This report describes progress in developing and implement- 
ing a general theoretical approach to describing the properties of 
defects and impurities of a general nature in non-metallic solid sys- 
tems. Also, progress in complementary nondestructive experimental 
tests is reviewed. These tests employ and extend newly developed 
techniques in electron paramagnetic resonance (EPR) and nuclear 
magnetic resonance (NMR) imaging in solids. First-of-a-kind EPR- 
imaging experiments have been performed, and a new NMR-imag- 
ing laboratory has been constructed. 


29714 (AD-A—176471/1/XAB) Ion bombardment-in- 
duced retarded moisture adsorption in optical thin films. 
Saxe, S.G.; Messerly, M.J.; Bovard, B.; DeSandre, L.; van 
Milligan, F.J. (Arizona Univ., Tucson (USA). Optical Sci- 
ences Center). 15 Oct 1984. 6p. NTIS, PC A02/MF AOl1. 

Pub. in Applied Optics, Vol. 23, No. 20, 3633-3637(15 Oct 
1984) 


Moisture absorption and desorption in optical filters made of 
TiO. and SiO. can be retarded by bombarding the completed films 
with 3-keV oxygen ions. This effect is not seen in filters made of 
ZrOz and SiOz. The retardation is due primarily to a swelling of 
the TiO. surface as material is converted from crystalline to amor- 
phous. In ZrO2, bombardment induces a transition toward more 
crystalline order, and the effect is not observed. This paper de- 
scribes our experiments and results and discusses alternate explana- 
tions of the retardation effect. 


29715 (AD-A—176803/5/XAB) Cluster-beam studies. 
Annual report, 1 August 1985-1 August 1986. Knauer, W.; 
Poeschel, R.L. (Hughes Research Labs., Malibu, CA 
(USA)). Oct 1986. 43p. NTIS, PC A03/MF AO1. 

Cluster beams offer a means of depositing high-quality thin 
films at low substrate temperature for microelectronics fabrication. 
The advantage of cluster-beam depositions is the ability to optimize 
the energy of the impacting particles, either directly in clustered 
vapors of nonvolatile materials or indirectly by bombarding the 
film during deposition with clusters of insert gases. When a cluster 
beam is ionized and accelerated through several thousand volts, 
cluster that contain 1000 or more atoms strike the surface with sev- 
eral electron volt energy per atom. The suprathermal energy of the 
depositing atoms is thought to produce unique thin films (either in 
quality, or in the ability to be desposited at all). This report de- 
scribes the general effort on cluster beam formation methods, on 
cluster ionization by electron bombardment in a gridded ionization 
cell, on electrostatic mass-separation, and on electrostatic accelera- 
tion to a predetermined velocity. Detailed results are given on the 
improvements in performance of ionization cells for cluster beams 
of nonvolatile and gaseous materials. 


29716 (AD-A—177007/2/XAB) Study of the generation 
and application of radiation from channeled electrons and po- 
sitrons. Final scientific report, 1 June 1983-28 February 1986. 
Pantell, R.H. (Stanford Univ., CA (USA)). 28 Feb 1986. 
74p. NTIS, PC A04/MF AO1. 
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Experiments were conducted to evaluate channeling radi- 
ation as a useful source of hard x rays. The following crystals were 
studied: lithium hydride, lithium deuteride, diamond, beryllium, 
lithium fluoride, silicon, gallium arsenide, and tungsten. In general, 
higher-Z materials have intrinsically higher channeling radiation 
cross sections but they suffer from higher scattering cross sections. 
It was also found that electron and positron occupation lengths for 
silicon increase with incident particle energy and are larger for po- 
sitrons than electrons. Radiation characteristics were also found to 
be very sensitive to crystal temperature. Encouraging results were 
obtained when the currents of the incident electron beams were in- 
creased; theoretical investigations indicated that strained-layer su- 
perlattices could provide a source of x rays comparable in intensity 
to channeling radiation from ordinary crystals with the additional 
advantage that it can be tuned by rotating the crystal. 


29717 (CONF-861207—99) Ab initio theory of the 
ground state properties of ordered and disordered alloys and 
the theory of ordering processes in alloys. Stocks, G.M.; 
Nicholson, D.M.; Pinski, F.J.; Butler, W.H.; Sterne, P.; 
Temmerman, W.M.; Gyorffy, B.L.; Johnson, D.D.; Gonis, 
A.; Zhang, X.G. (Oak Ridge National Lab., TN (USA); 
Daresbury Lab. (UK); Bristol Univ. (UK). H.H. Wills Phys- 
ics Lab.; Northwestern Univ., Evanston, IL (USA). Dept. 
of Physics; Lawrence Livermore National Lab., CA 
(USA)). 1986. Contract AC05-840R21400. 13p. NTIS, PC 
A02. File Number DE87008792. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

We review some of the advances in the calculation of the 
electronic structure and energetics of ordered and disordered alloys 
that hold out the possibility of obtaining, in the not-too-distant 
future, an ab initio theory of ordering and phase stability in alloys. 
In particular, we focus on the calculation of the ground state prop- 
erties of NisAl and discuss the competition between the Lle and 
D022 ordered structures. We review the ab initio concentration 
functional theory of ordering developed by Gyorffy and Stocks and 
its application to the short-range-ordered solid-solution state in Cu/ 
sub c/Pd/sub 1-c/ alloys. Finally, we review the generalized per- 
turbation method approach to calculation of multisite interchange 
potentials in NisAl, PdsV, and AlsTi and again discuss L12/D022 
competition as well as antiphase boundary energies in NisAl. 


29718 (CONF-870155—3) STM [scanning tunneling mi- 
croscopy]: Applications. Warmack, R.J.; Ferrell, T.L.; 
Becker, R.S. (Oak Ridge National Lab., TN (USA); Bell 
Labs., Murray Hill, NJ (USA)). 1987. Contract ACO05- 
840R21400. 8p. NTIS, PC A02. File Number DE87008598. 

From 10. Werner Bradt workshop on penetration phenom- 
ena: dynamic actions of energetic probes with condensed matter; 
Alicante, Spain (7 Jan 1987). 

Results are presented for STM studies of silicon surfaces 
coated with silver and gold island films. Metal island films were 
prepared either in-situ onto clean reconstructed silicon (111) wafers 
or in a separate evaporator and annealed in air. (WRF) 


29719 (CONF-870338—1) Magnetic structures and form 
factors from neutron diffraction. Moon, R.M. (Oak Ridge 
National Lab., TN (USA)). 1987. Contract ACO05- 
840R21400. 30p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE87008781. 

From American crystallographic meeting; Austin, TX, USA 
(15 Mar 1987). 

The relative orientation and magnitude of atomic magnetic 
moments are determined through structure determinations and the 
spatial distribution of magnetic moment density is determined 
through form factor measurements. An examination of the funda- 
mental magnetic interaction between neutrons and atomic moments 
is used to introduce several different experimental techniques, rang- 
ing from unpolarized neutron diffraction to polarization analysis. 
The relative merits of these different techniques are illustrated 
through examples of results on various types of materials, including 
ferromagnets, antiferromagnets, and paramagnets. A brief introduc- 
tion is given to the closely analogous field of ordered nuclear spins. 
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29720 (IC—85/213) Investigation of room temperature 
oxidized thin films of Al for photovoltaic applications. Adeg- 
boyega, G.A. oe. Centre for Theoretical eae 
Trieste (Italy)). Dec 1985. 8p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number EST IOITSS. 

Sheet resistance and transmittance changes of thin films of 
Al evaporated in high vacuum were measured during sorption of 
oxygen at room atmosphere. An increase of both sheet resistance 
and transmittance with a tendency to saturation has been observed. 
Evaluation of various thicknesses of the films for possible use as 
transparent electrode material for photovoltaic applications shows 
that for very thin films (< 130 A), the unoxidized films are better 
while for thicker films (>= 200 A) the oxidized films are superior. 
17 references, 2 figures, 1 table. 


29721 (@iC—85/313) Solar cell system. 
Garg, H.P.; Sharma, V.K.; Agarwal, R.K. (International 
Centre for Theoretical Physics, Trieste (Italy)). Nov 1986. 
50p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87701762. 

This study reviews fabrication techniques and testing facili- 
ties for different solar cells under concentration which have been 
developed and tested. It is also aimed to examine solar energy con- 
centrators which are prospective candidates for photovoltaic con- 
centrator systems. This may provide an impetus to the scientists 
working in the area of solar cell technology. 57 references, 22 fig- 
ures, 2 tables. 


29722 (iC—86/72) Multidimensional phase-space 
proach to chaos in perturbed soliton system. Kundu, A.; ne 
Chowdhury, A. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). May 1986. 6p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701765. 

The analysis of perturbations on soliton solution of non- 
linear Schroedinger equation is reduced to the investigation of 
chaos in a multidimensional phase space. Area overlapping criteria 
in the generalized form are applied to the action angle variables to 
find the condition for the onset of chaos in perturbed soliton for 
both the case of self-coupling and coupling with the external 
source. Previous approach to perturbed NLS equation overlooked 
the aspect of multidimensional phase space and also the aspect of 
self-coupling. 7 references. 


29723 (IC—86/82) Bistable behaviour of biexciton popu- 
lation in a dense exciton-biexciton system in semiconductors. 
Nguyen Ba An. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). May 1986. 16p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87701766. 

The steady state bistable behaviour of biexciton population 
in a dense exciton-biexciton semiconductor is considered. The in- 
trinsic optical feedback is provided by the recombination mecha- 
nism. The exciton-biexciton and biexciton-biexciton interactions 
play the role of non-linearity responsible for biexciton bistability to 
occur. The conditions leading to the effect of bistability are ob- 
tained and two-parameter phase transition diagrams are drawn for 
both intensity and frequency bistable phenomena. 14 references, 5 
figures. 


29724 (IC—86/85) Resonant electronic Raman scattering 
on donor levels in CdTe. Nguyen Ba An; Nguyen Van Hieu. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). May 1986. 10p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701767. 

A theoretical explanation is presented for the enhancement 
of the resonant impurity electronic Raman Scattering in CdTe with 
the transition of the electron from the donor ground state to the 
first excited one. If two exciton energy levels 1s and 2s are taken 
into account simultaneously, then the results of the calculations in 
the polariton theory are in good agreement with the experimental 
data. 14 references, 2 figures. 


29725 (iC—86/88) Nature of the eigenstates near the mo- 
bility edge in random binary alloys. Dahmani, L.; Sebbani, 
M.; Brezini, A. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jun 1986. 15p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701769. 
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We present a calculation of the probability of non-diffusion 
and the localization length in a disordered Cayley tree in the case 
of a binary alloy distribution for the site energies. Particular atten- 
tion is paid to the states near the mobility edge E/sub c/ and nu- 
merical data for the critical exponent v of the localization length 
are deduced. 34 references, 2 figures, 3 tables. 


29726 (iC—86/96) Localization in random system - I. 
Effect of off-diagonal disorder. Brezini, A.; Sebbani, M.; 
Dahmani, L. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jun 1986. 16p. NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE87701773. 

The question of localization is examined in a tight-binding 
Hamiltonian. The present method is based on a self-consistent 
theory reproducing correctly the band edge in the limit of zero dis- 
order. Randomness is introduced in the off-diagonal elements. In a 
purely diagonal disorder it is found that our results for the critical 
disorder W/sub c/ for which appears the Anderson transition are in 
good agreement with other theories while for a purely off-diagonal 
disorder the states around the middle of the band stay extended. 22 
references, 2 figures, 1 table. 


29727 (IC—86/108) Influence of recombination centers 
on the relaxation process of a 2D photoexcited hot electron 
plasma. Carrillo, J.L.; Luna-Acosta, G.; Arraga, J.; Rodri- 

guez, M.A. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1986. 20p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87701781. 

The effect of recombination centers on the relaxation process 
of photoexcited 2D electron systems in polar semiconductors is 
studied theoretically. Our analysis takes into account the most im- 
portant mechanisms of relaxation. We find that under certain condi- 
tions recombination to centers can drastically modify the e-ph inter- 
action via reduction of screening. Consequently, the time behaviour 
of the energy exchange rate between the electronic system and the 
lattice can also be altered. Our results indicate that recombination 
to centers affects, in different ways, the time evolution of the carri- 
er temperature and the rate of energy exchange rate. Qualitative 
agreement with some experimental data lends support to the model 
and allows us to make some predictions. 27 references, 5 figures. 


29728 (iC—86/116) Brochard-Leger wali in liquid crys- 
tals. Wang Xiyi. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jul 1986. 1lp. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87701787. 

The theoretical problems related to the Brochard-Leger wall 
in liquid crystals have been further explicated. It has been shown 
that there exists a critical region in liquid crystals, beyond which 
the Brochard-Leger wall does not exist. The relaxation behaviour 
of the wall has been discussed, and the relaxation time has been cal- 
culated. The speed of the Brochard-Leger wall has been investigat- 
ed for the case for which the tilt angle of the external field is equal 
to a critical angle. 15 references, 2 figures. 


29729 (iC—86/129) Simultaneous determination of diffu- 


. In 
tional Centre for Theoretical Physics, Trieste (Italy). Aug 
1986. 16p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87701946. 

Using one-dimensional time-dependent diffusion equation, we 
have carried out a detailed analysis of modulated photon beam in- 
duced current experiment. We have used finite Fourier transforma- 
tion method in our analysis. As we show, one can obtain the diffu- 
sion length, lifetime and diffusion constant of minority charge carri- 
ers simultaneously by measuring the amplitude and phase shift of 
carrier wave for different modulation frequencies. We feel that this 
method is quite convenient and will have advantages over other ex- 
isting methods used to measure these parameters. 17 references, 5 
figures, 1 table. 
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29730 (IC—86/135) Phonon polariton modes in semicon- 
ductor superlattices. Nkoma, J.S. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1986. 13p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701949. 

Phonon polariton modes in semiconductor superlattices are 
studied. Polaritcr. electric fields and the dispersion relation are de- 
rived by electromagnetic theory, and due to periodicity in the di- 
rection normal to the superlattice layers, Bloch’s theorem is ap- 
plied. Polariton modes are found to exist between the TO and LO 
phonon frequencies, and approach the surface polariton frequency 
in the limit of large tangential wave vectors. The frequencies are 
also strongly dependent on the ratio of the layer thicknesses. Re- 
sults are illustrated by a GaAs-GaP superlattice. 14 references, 5 
figures. 


29731 (iC—86/144) Conservation law of gauge stress 
field of a continuum with defects and its application to the 
fracture materials. Dong, L.K.; Zhang, H.Y.; Lung, C.W. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jul 1986. 23p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701954. 

The conservation law of a gauge stress field of materials 
with defects is derived. The field equations and a criterion of the 
singularity (dislocation, crack, etc.) motion in a continuum with de- 
fects are obtained. 12 references, 1 figure. 


29732 (iC—86/156) Cluster generalization of the KKR- 
coherent potential methods for random metallic alloys. Moo- 
kerjee, A. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1986. 19p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87701958. 

A generalization of the single site KKR-CPA to include ef- 
fects of clustering is presented here. The formalism combines the 
usual KKR ideas with the augmented space formalism introduced 
by the author. 15 references, 2 figures. 


29733 (iC—86/166) Self-diffusion in a square lattice gas 
with extended hard core. Chaturvedi, D.K. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1986. 
22p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701964. 

Lattice gas model with extended hard core is used to study 
tracer diffusion in a square planar lattice. For the vacancy availabil- 
ity factor a simple approximation, which decouple higher order 
correlations in terms of the pair correlation function, is suggested. 
The results for the third, fourth order correlation functions and the 
vacancy availability factor are compared with the recent Monte 
Carlo data of Froboese and Jaeckle. The tracer correlation factor is 


in qualitative agreement with that of Murch. 27 references, 5 fig- 
ures. 


29734 (iC—86/184) Initial evolution of an homogeneous 
Maxwell gas. Barrachina, R.O. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jul 1986. 7p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701975. 

The initial evolution of an homogeneous gas is studied. Itera- 
tive schemes for solving the non-linear Boltzmann equation are 
sketched. Particular attention is paid to pseudo-Maxwellian mole- 
cules. 5 references. 


29735 (iC—86/192) Direct and indirect two-photon proc- 


esses in semiconductors. Hassan, A.R. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jul 1986. 12p. 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE87701978. 

The expressions describing direct and indirect two-photon 
absorption in crystals are given. They are valid both near and far 
from the energy gap. A perturbative approach through two differ- 
ent band models is adopted. The effects of the non-parabolicity and 
the degeneracy of the energy bands are considered. The numerical 
results are compared with the other theories and with a recent ex- 
perimental data in Zn and AgCl. It is shown that the dominant 
transition mechanisms are of the allowed-allowed type near and far 
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from the gap for both direct and indirect processes. 13 references, 4 
figures. 


29736 (INIS-mf—10843, pp 41) Kinetics of fading of ra- 
diation-induced color centres in glasses. Prasil, Z. (Ustav pro 
Vyzkum, Vyrobu a Vyuziti Radioisotopu, Prague, Czecho- 
slovakia). 1985. (In Czech). NTIS (US Sales Only), PC 
A04/MF AOl. File Number DE87701826. (CONF- 
8506341—Absts.). 

From Conference on application of radionuclides and of ion- 
izing radiation in national economy; Destne v Orlickych Horach, 
Czechoslovakia (10 Jun 1985). 


29737 (INIS-mf—10847) Development of a CMOS proc- 
ess using high energy ion implantation. Stolmeijer, A. (Tech- 
nische Hogeschool Twente, Enschede (Netherlands)). 31 
Jan 1986. 162p. NTIS (US Sales Only), PC A08/MF AOl1. 
File Number DE87701828. 

The main interest of this thesis is the use of complementary 
metal oxide semiconductors (CMOS) in electronic technology. 
Problems in developing a CMOS process are mostly related to the 
isolation well of p-n junctions. It is shown that by using high 
energy ion implantation, it is possible to reduce lateral dimensions 
to obtain a rather high packing density. High energy ion implanta- 
tion is also presented as a means of simplifying CMOS processing, 
since extended processing steps at elevated temperatures are super- 
fluous. Process development is also simplified. (Auth.). Includes 
Dutch summary; 98 references, 70 figures, 7 tables. 


29738 (INIS-mf—10849) High energy ion implantation 
for IC processing. Oosterhoff, S. (Technische Hogeschool 
Twente, Enschede (Netherlands)). 14 Mar 1986. 178p. NTIS 
(US Sales Only), PC AO9/MF AOl. File Number 
DE87701830. 

In this thesis the results of fundamental research on high 
energy ion implantation in silicon are presented and discussed. The 
implantations have been carried out with the 500 kV HVEE ion 
implantation machine, that was acquired in 1981 by the IC technol- 
ogy and Electronics group at Twente University of Technology. 
The damage and anneal behaviour of 1 MeV boron implantations to 
a dose of 101*/cm? have been investigated as a function of anneal 
temperature by sheet resistance, Hall and noise measurements. 


(Auth.). Includes Dutch summamry; 136 references, 106 figures, 5 
tables. 


29739 (JINR-R—14-86-189) Irreversible transformation 
of the blocking into channeling for ions scattered on Ge single 
crystal. Karamyan, S.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Reactions). 1986. 7p. (in 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701888. 

Submitted to the journal Izv. Akad. Nauk SSSR, Ser. Fiz. 

A monocrystalline Ge target is irradiated by 2Ne (104 
MeV) and “Ar (205 MeV) ion beams, and the channeling maxima 
at the angular distribution of scattered particles are observed along 
crystallographic axis and plane directions. Thus, the transformation 
of the blocking effect into channeling for the particles going out of 
the depth of the crystal is fixed. Dechanneling length is estimated. 8 
references, 3 figures. 


29740 (LA—10924-MS) Three elastic-plastic models. 
Cook, W.A. (Los Alamos National Lab., NM rae Apr 
1987. Contract W-7405-ENG-36. 32p. NTIS, PC Al 

A01; 1; GPO Dep. File Number DE87009477. 

This report presents three elastic-plastic models used exten- 
sively in hydrodynamic and structural computer codes. Each model 
uses the von Mises yield condition and is valid for large deforma- 
tions but limited to small strains. The models are (1) a simple elas- 
tic-(perfectly) plastic model that scales the stresses to the yield sur- 
face when yielding has occurred, (2) the Prandtl-Reuss model that 
is also elastic-(perfectly) plastic but ensures plastic dilatation is zero, 
and (3) an elastic-plastic model with both isotropic and kinematic 
hardening. Though the derivations are limited to small-strain con- 
cepts, these models are often used for finite strains by interpreting 
the stresses as Cauchy stresses. 
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29741 (LAFI—083) Statistical theory of point defect re- 
actions in solids. Kalnin’, Yu.Kh.; Pirogov, F.V. (AN Lat- 
vijskoj SSR, Riga. Inst. Fiziki). 1985. 28p. (In Russian). 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87701897. 

Main conceptions and applications of the statistical theory of 
reactions in condensed phases are discussed. Various random walk- 
ing models, boundary conditions, and fluctuation influence on reac- 
tion rates have been analysed. It has been shown that time evolu- 
tion of the reacting-particle system should be adequately described 
by analytical methods of chain-equation solutions for distribution 
functions (the chain equations being broken at some approxima- 
tions) and by direct computer modeling. Such an approach proves 
to be the most fruitful when studying the reactions in the systems 
with high particle concentrations and mean free path, for tunneling, 
energy transfer and other reactions of the type. 78 references. 


29742 (LAFI—089) Interference effects at dynamical 
neutron diffraction under ultrasonic excitation. Iolin, E.M.; 
Zolotoyabko, Eh.V.; Rajtman, Eh.A.; Kuvaldin, B.V.; Gav- 
rilov, V.N. (AN Latvijskoj SSR, Riga, Inst. Fiziki). 1986. 
a (In Russian). NTIS (US Sales 'y), PC A02/MF AO1. 
File Number DE87701899. 

Results of theoretical and experimental studies of a new type 
of Pendelosung-effect manifesting itself in hard radiation diffraction 
at ultrasonic excitation are given. Thorough calculations of the dif- 
fraction intensity I have been performed with the account of inter- 
ference of states which correspond to different branches of the dis- 
persion surface. Analytic for I dependences on the 
sound amplitude W have been obtained. It has been shown that the 
oscillation contrasts and the average slope of I(W) are mainly de- 
fined by the cos (8qT) value where 5q is the shift of dispersion sur- 
face uner ultrasonic excitation, and T is the crystal thickness. The 
experimental data obtained for the diffraction of thermal neutrons 
in the single Si crystal confirm our theoretical concepts. 9 refer- 
ences, 7 figures. 


29743 (SAND—87-1032C) Atomic-scale simulation of sil- 


icon atomic beam Dodson, B.W. (Sandia National 
Labs., Albuquerque, NM (USA)). 21 Apr 1987. Contract 
AC04-76DP00789. (CONF-870438—11). NTIS, PC 


A02/MF A0O1; 1; GPO Dep. File Number DE87008973. 

From Spring of the Materials Research Society; 
Anaheim, CA, USA (21 = 

The mechani which control low energy (10 to 100 eV) 
beam deposition of silicon onto a relaxed (111) silicon substrate 
have been studied using a molecular dynamics technique. A many- 
body empirical potential was used to describe the covalent Si-Si 
bonding. 10 eV silicon beams with near-perpendicular incidence 
were simulated to study capture mechanisms and the local lattice 
excitation resulting from impact. Grazing angles of incidence (3 to 
30°) were studied for beam energies of 20 to 100 eV. For incidence 
angles less than an energy- and orientation-dependent critical value, 
the phenomenon of ‘surface channeling’ is predicted, in which the 
incoming particle is steered parallel to, and roughly 2 A above, the 
surface of the substrate through inelastic substrate interactions. The 
phenomena seen in low-energy beam deposition offer new avenues 
of control over growth of modulated semiconductor structures. 


29744 Determination of phase using multiple-beam ef- 
fects. Tischler, J.Z.; Batterman, B.W. (Oak Ridge National 
Lab., TN, USA. Solid State Div;; Cornell Univ., Ithaca, 
NY, USA. School of Applied and Engineering "Physics; 
Cornell Univ., Ithaca, NY, USA. Cornell High Energy Syn- 
chrotron Source). Analytica Chimica Acta; 42: No. 6, 510- 
514(1 Nov 1986). Contract AC05-840R21400. 

It is shown that the absolute phase of a weak reflection can 
be obtained from an experimental integrated intensity measurement 
by taking into account multiple-beam effects. The absolute structure 
factor of the basis-forbidden 622 reflection in Ge has been meas- 
ured. The contribution from weakly excited reflections whose 
phases are known acts as a reference wave for the reflection in 
question. It is further shown that, even in the limit of weak excita- 
tion of multiple beams, the intensity distribution in reciprocal space 
is determined by dynamical, not kinematical, theory. The remarka- 
ble result is demonstrated that several hundred beams are required 
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to fully calculate X-ray multiple-beam effects, and an efficient ap- 
proximation is presented for multiple-beam dynamical calculations 
with weak reflections. The intensity of weak multiple-beam effects, 
at least in the diamond structure, is roughly proportional to Z/sup 
4/, where Z is the atomic number. 


6561 Superconductivity 
REFER ALSO TO CITATION(S) 28825, 28841 


29745 (IC—86/99) —— pinning interaction of a 
type-II superconducting cylinder. Saif, A.G.; Shehata, L.N. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1986. 18p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701774. 

A model of the magnetic pinning interaction (i.c., a system 
of N-curved flux lines (FLs) and a cylindrical inclusion) has been 
developed. The field components inside and outside the inclusion 
have been calculated. The energy of the system and the magnetic 
pinning force are completely determined from the field distribution 
inside the superconductor. The properties of the curved FLs near 
the surface of a type-II superconducting cylinder have been estab- 
lished. The energy of the system as well as the magnetic field and 
the current density have been calculated. The force on a flux line 
(FL) element is completely determined by the total current density 
at the element position. 15 references. 


29746 (iC—86/100) Effects of the surface barriers on a 
critical state of a type-II superconducting slab. Saif, A.G. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1986. 12p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701775. 

The structure of the surface barrier in a critical state model 
is investigated theoretically. This barrier disappears when the exter- 
nal field B/sub O/ approaches a superheating field B/sub s/. An 
expression for B/sub s/ is found for the case of the absence of the 
transport current. The metastable of the flux lines (FLs) can appear 
at B/sub O/=B’, the supercooling field. The supercooling and the 
superheating fields are dependent on the applied field angle and on 
the self-field generated by a transport current flowing through the 
slab. The magnetic fields distribution at a critical current of a type 
II superconducting slab are predicted. The value of the critical cur- 
rent is dependent on the applied field angle. 24 references. 


29747 (iC—86/154) Short-range order and superconducti- 
vity in binary alloys containing V, Nb and Ta. Khwaja, F.A.; 
Brouers, F. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jul 1986. 14p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87701957. 

The problem of superconductivity in V, Nb and Ta binary 
solid solutions is discussed in the light of interatomic pair interac- 
tion and density of states. Using a tight-binding recursion method 
for degenerate d-bands the superconducting transition temperatures 
are calculated for equiconcentration V-Nb, V-Ta and Nb-Ta alloys. 
The theoretical predictions about the existence of clustering of simi- 
lar atoms in Nb-Ta and ordering in V-Ta and V-Nb alloys is con- 
firmed by measuring the values of Cowley’s short-range order pa- 
rameter a/sub i/ for these systems. The measured data showed neg- 
ative values of a/sub 1/ on first coordination sphere for V-Nb and 
V-Ta alloys and positive values for Nb-Ta. 14 references, 1 figure, 
2 tables. 


29748 (IC—86/177) Possible model of heavy fermion su- 

vity. Zhang Liyuan. (International Centre for 
Theoretical Physics, Trieste (Italy)). Aug 1986. 8p. NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE87701972. 

We have used the periodic Anderson Hamiltonian to study 
the behaviour of heavy fermion systems. It has been argued that the 
properly large mixing between f and the conduction electrons, the 
strong Coulomb correlation between f electrons and the related 
renormalization effect are the main causes of the large effective 
mass of the quasiparticle. Further, we have introduced phenomeno- 
logically the BCS attractive interaction between the heavy quasi- 
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particles and explained that the value of AC/yT/sub c/ and T/sub 
c/ may be quite different from that of the BCS theory as a result of 
the interaction between two branches of the quasiparticles. 11 refer- 
ences. 


6570 Theoretical And Mathematical Physics 

REFER ALSO TO CITATION(S) 29506, 29507, 29508, 29555, 29621, 29859 
29749 (AD-A—177227/6/XAB) Multiple Wiener inte- 
grals and nonlinear functionals of a nuclear-space-valued 


Wiener process. Technical report. Perez-Abreu, V. (North 
Carolina Univ., Chapel Hill (USA). Center for Stochastic 


Precesses). Oct 1986. 47p. (TR—160). NTIS, PC A03/MF 
AOl. 


Let phi be the dual of a countably Hilbert nuclear space and 
W/sub t/ be a phi-Wiener process. This work constructs stochastic 
integrals and multiple Wiener integrals of operator valued processes 
with respect to W/sub t/. The Wiener decomposition of the space 
of phi-valued nonlinear functionals of W/sub t/ is established. Also 
obtained are multiple stochastic integral expansions and representa- 
tions of phi-valued nonlinear functionals of W/sub t/ operator 
valued stochastic integrals of Ito type. 


29750 (DOE/RA/50159—T2) An alternative Laplacian 
electrostatic field finite element formulation. Barber, P.F.; 
Lauber, T.S. (Military Academy, West Point, NY (USA). 
Dept. of Electrical Engineering; Rensselaer Polytechnic 
Inst., Troy, NY (USA). Center for Electric Power Engi- 
neering). 1987. Contract AS05-80RA50159. 6p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87007031. 

An alternative finite element method for calculating three-di- 
mensional electrostatic fields is described. The matrix equation is 
assembled using linear tetrahedral elements and an electrical net- 
work solution techniques known as impedance matrix building with 
axis discarding. The solutions of sample problems are described. 


29751 (AE—4160/1) To soliton solutions of wave equa- 
tions in spatial case and hyperdouble numbers. Smolin, A.L. 
(Gosudarstvennyj Komitet po Ispol’'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1985. 11p. 
(in Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE87701750. 

Solutions of both linear and nonlinear wave equations of the 
sine-Gordon type in spatial case are considered on the basis of hy- 
perdouble numbers. Four-component solution of the Klein-Gordon 
equation, which permits to use this equation for description of not 
only scalar but vector particles, is given. In this case the compo- 
nent number of the wave function won't be connected with the 
spin value, and the wave function itsel doesn’t require probability 
interpretation. Spin and polarization properties are particularly rela- 
tivistic effects, which should belong to both classical and quantum 
objects. 6 references. 


29752 (IC—86/87) Some problems encountered in calcu- 
lating the correlation dimension of EEG. Dvorak, I.; Siska, J. 
(International Centre for Theoretical Physics, Trieste 
(Italy)). Jun 1986. 10p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701768. 

Results of calculations of correlation dimension of the 
human EEG are presented. Effects of proband’s mental activity, of 
the length of scrutinized signal and of the locus of registration on 
the computed values are studied. Evidence is given for a determi- 
nistic component in the EEG signal. 16 references, 3 figures. 


29753 (iC—86/92) Dynamic optimization of combined 
harvesting of a two-species fishery. Chaudhuri, K. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jun 
1986. lp. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87701770. 

In the present paper, the author considers the problem of dy- 
namic optimization of the exploitation policy connected with the 
combined harvesting of two competing fish species, each of which 
obeys the logistic growth law. The singular extremal trajectory in 
the phase plane is derived by taking the harvesting effort as a dy- 
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namic variable. Biological or bioeconomic interpretations of the 
constraints required for this singular extremal are also given. 6 ref- 
erences. 


29754 (iC—86/93) Evidence of chaotic dynamics during 
the onset of cancerous growth of hematopoietic system. 
Andrey, L. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jun 1986. 8p. NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE87701771. 

By means of new techniques for time series it is shown that 
periodic chronic myelogenous leukemia (CML) is in fact not peri- 
odic but rather chaotic. 20 references, 3 figures. 


29755 (iC—86/95) Escape rate from strange sets as an 
eigenvalue. Tel, T. (International Centre for Theoretical 
Physics, Trieste (Italy)). Jun 1986. 12p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701772. 

A new method is applied for calculating the escape rate 
from chaotic repellers or semi-attractors, based on the eigenvalue 
problem of the master equation of discrete dynamical systems. The 
corresponding eigenfunction is found to be smooth along unstable 
directions and to be, in general, a fractal measure. Examples of one 
and two dimensional maps are investigated. 27 references, 2 figures, 
1 table. 


29756 (IC—86/101) Holographic four-wave mixing as a 
Sturm-Liouville problem. Belic, M.R. (International Centre 
for Theoretical Physics, Trieste (Italy)). Jul 1986. 12p. 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87701776. 

The problem of a steady-state degenerate four-wave mixing 
in nonlinear dynamic media is reduced to a Sturm-Liouville or a 
one-dimensional quantum-mechanical scattering problem, which is 
treated exactly. Linear absorption in the medium is accounted for, 
and laser pump depletion is allowed. No restrictions are placed on 
the spatial mismatch between light interference fringes and refrac- 
tive index gratings. Both energy and phase transfers are considered 
simultaneously. 8 references, 1 figure. 


29757 (IC—86/103) Quantum R-Matrix for the partially 
fermionic three wave interaction. Roy Chowdhury, A.; 
Fucho Pu. (International Centre for Theoretical Physics, 
Trieste (Italy)). Jun 1986. 7p. NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87701778. 

We have determined the Quantum R-Matrix for the three 
wave process, when one of the waves is considered to be Fer- 
mionic and the other two Bosonic. The R-Matrix so determined, 
yields the generalized commutation relations of the scattering data, 
which completely specifies the direct part of the Quantum Inverse 
problem of this extended three wave process. 4 references. 


29758 (IC—86/104) Quantum Inverse problem for the 
continuous Heisenberg spin chain with axial anisotropy. Roy 
Chowdhury, A.; Chanda, P.K. (International Centre for 
Theoretical Physics, Trieste (Italy)). Jun 1986. 10p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701779. 

We have considered the Quantum Inverse problem for the 
continuous form of Heisenberg spin chain with anisotropy. The 
form of quantum R-matrix, the commutation rules for the scattering 
data, and the explicit structure of the excitation spectrum are ob- 
tained. 5 references. 


29759 (IC—86/107) Failure of nonequilibrium thermody- 
namics on chaotic strange attractors. Andrey, L. (Interna- 
tional Centre for Theoretical Physics, Trieste (Italy)). Jul 
1986. 16p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701780. 

It is argued that nonequilibrium thermodynamics elaborated 
by I. Prigogine and his school fails on chaotic strange attractors. 8 
references, 6 figures. 
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20760 (IC—86/111) Submanifolds of a Finsler manifold - 
I, Rastogi, S.C. (International Centre for Theoretical Phys- 
ics, Trieste fitaly). Jun 1986. i NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701784. 

In 1981, Hojo defined a scalar function phi/sup (p)/(x,y), 
where p is a real number (not= 1). He used this function to define 
a tensor phi/sub ij//sup (p)/(x,y) and a c/sup P/T-connection 
which reduce to g/sub ij/(x,y) and cI’-connection for p=2. The 
aim of this paper is to study submanifolds of a Finsler manifold ad- 
mitting a c/sup P/T-connection. In this paper I have obtained four 
kinds of Gauss-Codazzi equations based on various derivatives in a 
Finsler manifold admitting a c/sup P/T-connection. The method 
used in this paper is similar to the one used by the author in obtain- 
ing generalized Gauss-Codazzi equations based on congruences of 
curves in a Finsler manifold. Besides considering some special cases 
we have also studied the relationship between the Riemannian cur- 
vatures and Ricci tensors of the submanifold and the enveloping 
manifold. 6 references. 


20761 (IC—86/114) Formation and es of sand 
dunes: a nonlinear treatment. Eltayeb, Hamza, E.A.; 
Hassan, M.H.A. (International Centre for Theoretical Phys- 
ics, Trieste (Italy)). Jun 1986. 31p. NTIS (US Sales Only), 
PC A03/MF AOI. File Number 1DE87701786. 

The nonlinear evolutionary equations previously derived for 
a plane with a rigid lid are here generalized to the free surface 
model. It is shown that similar equations are obtainable but the co- 
efficients are strongly dependent on the Froude number, F, of the 
flow. (F is defined as U/(gd)'2/, where U is the basic uniform 
flow, g the gravitational acceleration and d the mean depth of the 
layer.) When F vanishes, the evolutionary equations reduce to 
those derived previously for the rigid lid model. The equations pos- 
sess a dunetrain solution. The stability of this solution is analyzed 
and found to depend crucially on F. It is found, however, that for 
all values of F a dunetrain can develop into a solitary dune. The 


above results apply only when the phase shift 5, originally intro- 
duced for the instability of the linear problem, vanishes. For other 
admissible values of 5, the analysis showed that the neutral solution 
of the linear theory prevails in the nonlinear regime. 13 references, 
3 figures. 


29762 (IC—86/125) Phase formalism for one-dimensional 


random Schroedinger By geen Englisch, H. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1986. 
15p. NTIS S Sales Only), PC A02/MF AOI. File 
Number DE87701944. 

The usefulness of the phase formalism is demonstrated by es- 
timating the size of Lifschitz tails in the density of states and by 
giving a new criterion for the occurrence of gaps in the spectrum. 
22 references. 


29763 (IC—86/127) Intrinsic self adjointness and the cal- 
culus of variations, Morsy, M.W.; Embaby, M. (Internation- 
al Centre for Theoretical Ph sics, Trieste (Italy)). Jul 1986. 
lip. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87701945. 

In the present paper, an attempt is made for generalizing the 
calculus of variations in such a way that the end points are left 
without being constrained, with the purpose of generating Sturm- 
Liouville differential operators and the like, that are intrinsically 
self-adjoint. This approach is not only different from the hermitiza- 
tion prescription, but also more superior in view of the fact that 
self-adjointness is built in naturally. The proposed generalization of 
the variational calculus provides an Euler-Lagrange differential 
equation with a differential boundary term, that is responsible for 
restoring self-adjointness. In this frame, functionals containing 
higher order derivatives, and multi-dimensional dependent as well 
as independent variables which may or may not be subjected to 
some integral constraints are extremized. As a typical example, the 
Sturm-Liouville problem is considered, in which intrinsic self ad- 
jointness is incorporated. 8 references. 
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29764 (IC—86/163) Electron as a radiating and spinning 
dynamical system and discrete internal quantum systems. 
Barut, A.O. (International Centre for Theoretical at ae 
Trieste ean y)). Jul 1986. 1lp. NTIS (US Sales Only), PC 
A02/M . File Number 87701962. 

A ae is made between the Heisenberg equations of 
the quantum electron and the dynamical equations of the classical 
spinning and radiating electron. 7 references. 


20765 (IC—86/171) Complex Langevin simulation of real 
time quantum evolution. Ilgenfritz, E.M.; Kripfganz, J. 
Cony Jal T Centre for Theoretical Physics, Trieste 
Italy)). Jul 1986. 13p. NTIS (US Sales Only), PC A02/MF 
AO01., File Number DE87701967. 

Complex Langevin methods are used to study the time evo- 
lution of quantum mechanical wave packets. We do not need any 
Feynman ¢ regularization for the numerical evaluation of the 
double time path integral. 15 references, 4 figures. 


29766 (IC—86/172) Complex Langevin simulation of 
chiral symmetry restoration at finite baryonic density. Ilgen- 
fritz, E.M. (International Centre for Theoretical Ag 
Trieste ~~ ). Jul 1986. 15p. NTIS (US Sales Only), PC 
A02/M . File Number 187701968. 

A recently proposed effective SU(3) spin model with chiral 
order parameter is studied by means of the complex Langevin equa- 
tion. A first-order chiral symmetry restoring and deconfining transi- 
tion is observed at sufficiently low temperature at finite baryonic 
density. 13 references, 3 figures. 


20767 (IC—86/174) Canonical approach to quantum 
oom. Christodoulakis, T.; Zanelli, J. (International Centre 

Theoretical Physics, Trieste Italy)). Jul 1986. 29p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87701969. 

Dirac’s canonical programme for the quantization of gravity 
is discussed. The order of operators in the kinetic part of the gener- 
ator of normal deformations is chosen to give the Laplace-Beltrami 
form. This follows from the requirement of invariance of the quan- 
tum theory under arbitrary contact transformations of the canonical 
coordinates. The remaining constraint operators are read off from 
commutation relations. A regularization is introduced in order to 
give meaning to the (divergent) formal expressions of these opera- 
tors. In this regularization, the operators are Hermitian (symmetric) 
and the algebra they generate is isomorphic to the classical one. 
The structure functions of the algebra are independent of the 
number of spatial dimensions and the infinite renormalization con- 
stant (ultraviolet cut-off). If there is a cosmological constant, the in- 
finities can be absorbed by an appropriate renormalization of the 
physical parameters. 33 references. 


20768 (IC—86/183) Einstein gravity as an attractor in 
higher-dimensional theories. Maeda, Keiichi. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1986. 8p. 
NTIS (US Sales Only), PC A02/MF AOI. File Number 
DE87701974. 

In higher-dimensional theories with a suitable potential, the 
4-dim Einstein gravity is always realized as an attractor in the dy- 
namical system if the 3-space is expanding. The space-time ap- 
proaches (the 4-dim Friedmann universe) x (a static internal space). 
On the other hand, if the 3-space is contracting (e.g. the future of 
the closed universe or the inside of a collapsing relativistic star), 
the potential minimum is no longer attractor. The space-time leaves 
it, finding the blowing up of the internal space and/or the Jordan- 
Brans-Dicke gravity. Astrophysical consequences of the extra-di- 
mensions might be found. 9 references, 3 figures. 


29769 (IC—86/191) a critical points of periodic 
functional and some Li Shujie. (International 
Centre for Theoretica oP Pnysice. Trieste (italy). Jul 1986. 
19p. NTIS S Sales Only), PC A02/MF AOI. File 
Number DE87701977. 

In this paper we will study some existence theorems of criti- 
cal points for periodic functional. As applications, we consider the 
multiple solutions of conservative pendulum-like equation with peri- 
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odic boundary conditions and forcing term of mean value zero. 10 
references. 


29770 (IFVE-OTF—86-176) Relativistic theory of gravi- 
tation and new notions of space-time. Logunov, A.A. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1986. 
18p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87701983. 

The principal insurmountable difficulties of the general 
theory of relativity, which make one reject GRT are briefly sum- 
marised. Relativistic theory of graviton (RTG) and its principles 
are presented. RTG has not these difficulties and explains the 
whole of the observed and experimental data, besides it predicts 
new notions about the evolution of the Universe and gravitational 
collapse. RTG is a further development of the ideas put forward by 
Poincare, Minkovski, Einstein and Hilbert. It delivers a blow at 
dogmatism, and so deeply penetrating into GRT. Indeed, much 
time and afforts are needed to make this dogmatism the property of 
history. 12 references. 


29771 (INIS-mf—10567, pp 37-60) Method for the solu- 
tion of the RPA eigenvalue. Hoffman, M.J.H.; De Kock, 
P.R. (Univ. of the Orange Free State, Bloemfontein, South 
Africa; Council for Scientific and Industrial Research, 
Faure, South Africa). 1986. (In Afrikaans). NTIS (US Sales 
Only), PC Al2/MF AOl. File Number DE87701986. 
(CONF-8507150—; CONF-8607120—). 

From 20. annual seminar on theoretical physics; Potchef- 
stroom, South Africa (9 Jul 1985). c 

The papers delivered on the 20th and 21st annual seminars 
on theoretical physics are bound in one volume. 

The RPA eigenvalue problem requires the diagonalization of 
a 2nx2n matrix. In practical calculations, n (the number of particle- 
hole basis states) can be a few hundred and the diagonalization of 
such a large non-symmetric matrix may take quite a long time. In 
this report we firstly discuss sufficient conditions for real and non- 
zero RPA eigenvalues. The presence of zero or imaginary eigenva- 
lues is related to the relative importance of the groundstate correla- 
tions to the total interaction energy. We then rewrite the RPA ei- 
genvalue problem for the cases where these conditions are fulfilled 
in a form which only requires the diagonalization of two symmetric 
nxn matrices. The extend to which this method can be applied 
when zero eigenvalues occur, is also discussed. 


29772 (INIS-mf—10567) 20th and 2ist Annual seminar 
on theoretical physics, Potchefstroom, 9-12 Jul 1985, Johan- 
nesburg, 8-11 Jul 1986. (Organization of Theoretical Physi- 
cists, Pretoria (South Africa); South African Inst. of Phys- 
ics, Faure). 1986. 274p. (In Afrikaans). (CONF-8507150—; 
CONF-8607120—). NTIS (US Sales Only), PC A12/MF 
A01. File Number DE87701986. 

From 20. annual seminar on theoretical physics; Potchef- 
stroom, South Africa (9 Jul 1985). 

The papers delivered on the 20th and 21st seminars on theo- 
retical physics are bound in one volume. 

A return of only three manuscripts from fourteen contribu- 
tions to the Theoretical Seminar held in Potchefstroom did not 
warrant the normal publication of our proceedings in 1985. Mainly 
as a result of the very fine response received this year (1986) we 
are in a position to publish once again our proceedings. The three 
papers delivered on the 1985 Theoretical Physics Seminar include 
themes such as determinant and classical polynomials, the Wigner 
function formalism in quantum theory and eigenvalues. Seminars 
delivered on the 1986 Seminar include information on nuclear 
structures, quarks and quantum mechanics, field theory, invariance 
principles and symmetries, radioactive decay, nuclear moments, 
spin, and nuclear models. Thirteen papers that were delivered on 
the 1986 Theoretical Physics Seminar are published in this volume. 


29773 (JINR-R—2-86-130) Geometry of the three-parti- 
cle problem on the line. Fiziev, P.P.; Fizieva, Ts.Ya. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1986. 15p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87702043. 

A modification of the Delves coordinates is considered for 
the problem of three particles on a fixed straight line, that interact 
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with each other through the two-particle potentials V/sub ij/ — r/ 
sub ij/-. A number of new geometrical objects related to this 
problem is introduced: the triangle of positions of pair collisions 
A(Piz, Pes, Ps1), geometrical positions of three particles at fixed hy- 
perradius (three circles C/sub i/), etc. The triple and pair collisions 
in the system, Hill's curves of the zero velocity for the given case 
and librational directions are described in geometrical terms. The 
geometrical solution of the proposed equation for librational direc- 
tions is expounded as well as the solution of this equation by the 
power series at three typical sets of values of particle masses: three 
masses comparable in magnetude, two heavy and one light particle 
and one heavy and two light particles. The role is discussed of the 
reduced mass of the three-particle system as a source of nonanalyti- 
cal singularities in the problem independent of those caused by par- 
ticle collisions. 7 references, 10 figures. 


29774 (JINR-R—2-86-131) Complete reduction and inte- 
grability of the classical three-particle problem on the line. 
Fiziev, P.P.; Fizieva, Ts.Ya. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1986. 
10p. (in Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87702044. 

The classical problem of three particles on a fixed straight 
line that interact with each other through two-particle potentials of 
the gravitational and electrical type is considered. The solutions of 
dynamical equations are studied in the modified Delves coordinates. 
All particular solutions of these equations are found. A complete 
reduction of the problem has first been performed thus providing 
new equations for the description of the dynamics in terms of the 
relevant classes of special functions. These equations were used to 
classify solutions of the general form with respect to complete inte- 
grability of the problem and the relevant additional first integrals 
were found. It is shown that all additional first integrals depend in 
the nonanalytical way on masses m/sub 1,2,3/ of three particles. As 
a result they cannot be searched for by the perturbation theory ex- 
panding in series over one of the masses under the assumption of its 
smallness. 12 references, 1 figure. 


29775 (JINR-R—5-86-356) New class of soliton solutions 
to' the U(n) nonlinear Schroedinger equation. Makhan’kov, 
V.G.; Myrzakulov, R. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Computing Techniques and Auto- 
mation). 1986. 7p. (In Russian). NTIS (US Sales Only), PC 
A02/MF A01. File Number DE87701884. 

Submitted to the journal Phys. Lett. 

Two new classes of soliton solutions to the U(n) nonlinear 
Schroedinger equation are found. The first class of solutions is 
based on the solutions of the nonlinear Schroedinger equation with 

=-n(n+ 1)b? sech?bx potential. A scheme for constructing soliton 
solutions to the U(n) nonlinear Schroedinger equation, with the 
help of which the second class of soliton solutions being obtained, 
is suggested. From these solutions new breather solutions to the 
U(n) nonlinear Schroedinger equation are constructed using its in- 
variance under a compact isotopic group. 11 references. 


29776 (LA—10973-MS) MAX3D: A _ three-dimensional 
finite-element computer program for solving Maxwell's equa- 
tions. Cook, W.A. (Los Alamos National Lab., NM (USA)). 
Apr 1987. Contract W-7405-ENG-36. 17p. NTIS, PC A02/ 
MF AOI; 1; GPO Dep. File Number DE87009483. 

MAX3D is a three-dimensional computer program for solv- 
ing Maxwell's electromagnetic field equations. The equations solved 
by this code neglect the displacement current and charge density. 
This report documents Maxwell's electromagnetic field equations, 
the simplifying assumptions, and the boundary conditions. The field 
equations are then written in terms of a scalar potential and a 
vector potential. A variational principle, which is presented in 
terms of these potentials, is equivalent to Maxwell’s theory and to 
the boundary conditions. Finite-element approximations applied to 
the variational principle give a set of linear algebraic equations that 
can be solved to approximate the electric and magnetic fields. 
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29777 (LAFI—084) Large order perturbation theory for 
the Coulomb angular spheroidal equation.2. Silverstone, X.; 
Damburg, R.; Propin, R.; chenko, V. (AN Latvijs- 
koj SSR, Riga. Inst. Fiziki). 1985. 19p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87702065. 

A comparison of asymptotic and numerical calculations has 
been done for the eigenvalues of the Coulomb angular spheroidal 
equation (CASE). The asymptotic theory for CASE was intro- 
duced in the LAFI-075 preprint. 1 reference, 10 tables. 


29778 (LAFI—085) Self-similar solutions of non-linear 
equations with dissipation and constant force. Kashcheev, 
V.N. (AN Latvijskoj SSR, Riga. Inst. Fiziki). 1985. 26p. (In 
Russian). NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87701898. 

In the continuum approximation the linear chain of interact- 
ing particles with the potential on site of the type of phi‘ and 
phi‘ +phi® with yphi dissipation term and f constant force in the 
equation of motion is considered. The similar-type solution of the 
latter has been derived as a traveling wave, the bifurcation of solu- 
tions with varying f is considered and the velocity of the wave has 
been computed as a function of y and f. A method is proposed for 
integration of solitary wave (or kink) equation in the case of poly- 
nomial on site potential. At y=0 the asymptotic stability is consid- 
ered for the kinks obtained. 54 references. 


29779 (LAFI—086) Large order perturbation theory for 
oblate angular spheroidal functions. Damburg, R.; Martysh- 
ry V. (AN Latvijskoj SSR, Riga. ia Fiziki). 1985. 

. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
Ft le Number DE87702066. 

The asymptotic expansion of the oblate angular spheroidal 
functions is considered. Standard textbooks are proved to provide 
essentially incorrect statements as concerning to the problem. The 
theory proposed has been analysed in detail for the ground state. 
The comparison of asymptotic formulae with the results of numeri- 
cal calculations confirms the correctness of the given analysis. 13 
references, 7 tables. 


29780 (LAFI—088) Self-similar solutions of non-linear 
equations with dissipation and constant force. 2. Kashcheev, 
V.N. (AN Latvijskoj SSR, Riga. Inst. Fiziki). 1986. 20p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87702068. 

In the formalism of the adiabatic theory the form-conserving 
solutions were studied for the velocity (as a function of time) of 
kink motion under the action of a constant external force and fric- 
tion. In the corresponding wave equation (the solution of which is 
the kink) only polynomial potentials are considered. In the case of 
free kinks the substitutions have been found which reduce the solu- 
tion of wave equation to the solution of Korteweg - de Vries one 


(special values of potential parameters being chosen). 30 references, 
3 tables. 


29781 (N—87-17086) Parallel solution for the symmetric 
Eigenproblem. Thurston, G.A. (National Aeronautics and 
Space Administration, Hampton, VA (USA). Langley Re- 
search Center). Jan 1987. 14p. (NASA-TM—89082; NAS— 
1.15:89082). NTIS, PC A02/MF AOl1. 

A completely parallel algorithm for the symmetric eigen- 
problem AX = Lambda BX is outlined. The algorithm is parallel 
in the sense that the numerical operations do not occur in a fixed 
sequence. Therefore, a large number of operations can be pro- 
grammed to be performed concurrently on a computer with multi- 
ple central processing units. The standard symmetric eigenvalue 
problem AX = Lambda X has the property that the n eigenvalues 
of the principal submatrix of A of order n are separated by the (n- 
1) eignvalues of the principal submatrix of order (n-1). The separa- 
tion property delineated n intervals containing one eigenvalue. 
Each eigenvalue and corresponding eigenvector can be computed 
independently. The n eigenproblem calculations can be divided 
among multiple processing units. 
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29782 (N—87-17453) Convenient total variation diminish- 
ing conditions for nonlinear difference schemes. Final report. 
Tadmor, E. (National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Langley Research Center). Nov 
1986. 33p. (NASA-CR—178209; ICASE—86-74; NAS— 
1.26:178209). NTIS, PC A03/MF AO1. 

Convenient conditions for nonlinear difference schemes to be 
total-variation diminishing (TVD) are reviewed. It is shown that 
such schemes share the TVD property, provided their numerical 
fluxes meet a certain positivity condition at extrema values but can 
be arbitrary otherwise. The conditions are invariant under different 
incremental representations of the nonlinear schemes, and thus pro- 
vide a simplified generalization of the TVD conditions due to 
Harten and others. 


29783 (N—87-17456) Survey of the status of finite ele- 
ment methods for partial differential equations. Final report. 
Temam, R. (National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Langley Research Center). Nov 
1986. 64n. (NASA-CR—178222; ICASE—86-77; NAS— 
1.26:178222). NTIS, PC A04/MF AO1. 

The finite element methods (FEM) have proved to be a 
powerful technique for the solution of boundary value problems as- 
sociated with partial differential equations of either elliptic, parabo- 
lic, or hyperbolic type. They also have a good potential for utiliza- 
tion on parallel computers particularly in relation to the concept of 
domain decomposition. This report is intended as an introduction to 
the FEM for the nonspecialist. It contains a survey which is totally 
nonexhaustive, and it also contains as an illustration, a report on 
some new results concerning two specific applications, namely a 
free boundary fluid-structure interaction problem and the Euler 
equations for inviscid flows. 


29784 (N—87-18363) Discrete one-sided Lipschitz condi- 


tion for convex scalar conservation laws. Final report. Bren- 
ier, Y.; Osher, S. (National Aeronautics and Space Adminis- 
tration, Hampton, VA (USA). Langley Research Center). 


Nov 1986. 33p. (NASA-CR—178225; ICASE—86-80; 
NAS—1.26:178225). NTIS, PC A03/MF AO1. 

Physical solutions to convex scalar conservation laws satisfy 
a one-sided Lipschitz condition (OSLC) that enforces both the en- 
tropy condition and their variation boundedness. Consistency with 
this condition is therefore desirable for a numerical scheme and was 
proved for both the Godunov and the Lax-Friedrichs scheme-also, 
in a weakened version, for the Roe scheme, all of them being only 
first order accurate. A new, fully second order scheme is intro- 
duced here, which is consistent with the OSLC. The modified 
equation is considered and shows interesting features. Another 
second order scheme is then considered and numerical results are 
discussed. 


29785 (UCRL—95899) Radiation (absorbing) boundary 
conditions for electromagnetic fields. Bevensee, R.M.; Pen- 
nock, S.T. (Lawrence Livermore National Lab., CA 
(USA)). Jan 1987. Contract W-7405-ENG-48. 5p. (CONF- 
870655—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87004351. 

From Antennas and Propagation Society symposium; Blacks- 
burg, VA, USA (15 Jun 1987). 

An important problem in finite difference or finite element 
computation of the electromagnetic field obeying the space-time 
Maxwell equations with self-consistent sources is that of truncating 
the outer numerical boundaries properly to avoid spurious numeri- 
cal reflection. Methods for extrapolating properly the fields just 
beyond a numerical boundary in free space have been treated by a 
number of workers. This report avoids plane wave assumptions and 
derives boundary conditions more directly related to the source dis- 
tribution within the region. The Panofsky-Phillips’ relations, which 
enable one to extrapolate conveniently the vector field components 
parallel and perpendicular to a radial from the coordinate origin 
chosen near the center of the charge-current distribution are used 
to describe the space-time fields. 





65 PHYSICS Il 
6570 Theoretical And Mathematical Physics 


29786 Global coordinates and exact aberration calcula- 
tions applied to physical optics modeling of complex optical 
systems. Lawrence, G.; Barnard, C.; Viswanathan, V. (Ap- 
plied Optics Research). pp 173-179 of Modeling and simula- 
tion of optoelectronic systems. O’Keefe, J.D. Bellingham, 
WA; SPIE Society of Photo-Optical Instrumentation Engi- 
neers (1986). (CONF-860366—). 

From SPIE technical symposium on applications of artificial 
intelligence; Orlando, FL, USA (31 Mar 1986). 

Historically, wave optics computer codes have ben paraxial 
in nature. Folded systems could be modeled by “unfolding” the op- 
tical system. Calculation of optical aberrations is, in general, left for 
the analyst to do with off-line codes. While such paraxial codes 
were adequate for the simpler systems being studied 10 years ago, 
current problems such as phased arrays, ring resonators, coupled 
resonators, and grazing incidence optics require a major advance in 
analytical capability. This paper describes extension of the physical 
optics codes GLAD and GLAD V to include a global coordinate 
system and exact ray aberration calculations. The global coordinate 
system allows components to be positioned and rotated arbitrarily. 
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29787 (DOE/OR/21400—T301) Testimony on magnetic 
fusion to the Energy, Research and Development Subcommit- 
tee of the House Science, Space and Technology Committee. 
Sheffield, J. (Oak Ridge National Lab., TN (USA)). 24 Feb 
1987. Contract AC05-840R21400. 4p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87008949. 

International collaboration in fusion energy is discussed. 


29788 Controlled nuclear fusion: Fundamentals of its uti- 
lization for energy supply. Raeder, J.; Borrass, K.; Bunde, 
R.; Danner, W.; Klingelhofer, R.; Lengyel, L.; Leuterer, F.; 
Soll, M. New York, NY; John Wiley and Sons, Inc. (1986). 
261p. John Wiley and Sons Inc., 605 Third Avenue, New 
York, NY 10150. 

This book treats the physical, technological, ecological, and 
economic basis for using controlled nuclear fusion to produce 
energy. Topics on the development of fusion are examined. It also 
discusses concepts for the future production of powerful neutron 
sources. 
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29789 (DOE/ER/53223—31) Nonlinear evolution of lon- 
gitudinal plasma waves. Pao, Young-ping. (New York Univ., 
NY (USA). Courant Inst. of Mathematical Sciences). Feb 
1987. Contract FG02-86ER53223. 44p. (MF—113). NTIS, 
PC A03/MF AO01; 1; GPO Dep. File Number DE87009343. 

Long-time nonlinear behavior of single-mode longitudinal 
plasma waves is studied on the basis of Vlasov equation with 
Fokker-Planck collision terms. Resonant layer, trapped island, colli- 
sional sublayers and x-point neighborhoods are analyzed. Nonlinear 


evolution equation is obtained and wave-generated current is also 
evaluated. 


29790 (EUT—85-E-152) Deviation from local thermody- 
namic equilibrium in a cesium-seeded argon plasma. Stefanov, 
B.; Zarkova, L.; Veefkind, A. (Technische Hogeschool 
Eindhoven (Netherlands). Afdeling der Elektrotechniek). 
Nov 1985. 23p. Library KNAW, Kloveniersburgwal 29, 
1011 JV Amsterdam. 

The possibility of deviations from local thermodynamic equi- 
librium of a cesium seeded argon plasma has been analyzed. A four 
level model of cesium has been employed. Overpopulations of the 
ground state and the first excited state as well as the corresponding 
reduction of the electron density are calculated for cylindrical dis- 
charge structures by solving stationary rate equations. Numerical 
results are presented. These results indicate that in a large regime of 
plasma conditions the LTE assumption is valid for electron tem- 
peratures larger than 3000 K. 11 references, 16 figures, 5 tables. 


ERA-12/14 / 4112 


29791 (IAE—4260/7) Computer processing in the prob- 
lems of interferometry and X-ray diagnostics of high-tempera- 
ture plasma. Aleksandrov, V.V.; Vikharev, V.D.; Sachkov, 
E.V.; Tsarfin, V.Ya. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1986. 17p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87701935. 

Method of solving Fredgolm integral equations for plasma 
diagnostics both with laser radiation probing and while processing 
X-ray images, obtained using different filters, is considered. Some 
examples of the above method application using computer are pre- 
sented. 10 references, 6 figures, 1 table. 


29792 (IPP—4/224) INTOR rescaling for non-intended 
plasma shape applying preliminary for energy con- 
finement and density limit. Knobloch, A.F. (Max-Planck-In- 
stitut fuer Plasmaphysik, Garching (Germany, F.R.)). Nov 
1986. 76p. NTIS (US Sales Only), PC AO5/MF A011. File 
Number DE87751745. 

On the basis of a simplified rescaling procedure with 
INTOR, as of Phase IIA Part 1, serving as reference case, alterna- 
tive design points are discussed that take into account more recent 
findings on A-limits, density limits and possible extrapolations with 
respect to plasma elongation. Two tentative scalings for the energy 
confinement time as derived from ASDEX results and by Goldston 
are applied to find minimum size INTOR alternatives, which, of 
course, could be quite different for the two scalings. Large plasma 
elongation is needed for getting close to the original outlay for 
INTOR. The density limit according to some possible scalings re- 
quires some adjustment of the plasma temperature to above 10 keV. 
The neutron wall load, being the important parameter with respect 
to the INTOR test programme, can be practically kept at the refer- 
ence level. For ASDEX confinement scaling this requires that an 
ignition margin of about 2 be adhered to. A sensitivity study on the 
impact of individual modifications in input assumptions of the order 
of 10% shows that only a limited range of such alternatives remains 
acceptable. 


29793 (ITEF—30(1986)) Self-similar oscillations of zet 
pinch compressed till electron degeneration. Mejerovich, 
B.Eh.; Sukhorukov, S.T. (Gosudarstvennyj Komitet po 
Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1986. 14p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87702018. 

An analytical solution of the problem of nonlinear adiabatic 
oscillations of zet-pinch within the frame of ideal single-liquid mag- 
netic hydrodynamics of ideally conducting plasma with regard to 
the Fermi electron statistics is determined. 22 references, 3 figures. 


29794 (JAERI-M—86-089) Evaluation of fusion power 
multiplication factor. Niikura, S.; Nagami, M.; Hirayama, T. 
(Japan Atomic Energy Research Inst., Tokyo). Jun 1986. 


50p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87701860. 

The fusion power multiplication factor including the beam- 
plasma reaction (TCT effect), Q, has been evaluated with a simple 
plasma model, in which the radial profiles of the plasma tempera- 
ture and density are taken to be typical forms observed in the 
recent experiments. The parameters to be varied in this model are 
n-bar/sub e/, tau/sub E/, beam power and energy, rf power, and 
impurity contents which affect the reduction of fueling density. For 
the typical application, we have investigated the operation window 
to attain a larger Q value for JT-60 hydrogen plasma which is con- 
verted to the equivalent deuterium-tritium plasma. When the TCT 
effect by 100 keV deuterium beam are considered, the minimum 
ntauT = 2.7 x 1075 (sec center dot eV center dot m~*) is necessary 
to achieve the break-even condition of JT-60. The Troyon A-limit 
is a crucial parameter in the break-even condition for a Ip = 2 MA 
discharge if tau/sub E/ < 0.55 sec for 100 keV beam. The mini- 
mum ntauT required to attain the break-even condition is lowered 
by enhancement of the beam-plasma reaction, by forming the 
peaked density and temperature profile, and by reducing the impu- 
rity contents. When the TCT effect by 200 keV deuterium beam 
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are considered, the minimum ntauT can be lowered to 2.0 x 10 
(sec center dot eV center dot m~*). 


29795 (KFTI—86-8) Nonlinear theory of kinetic drift cy- 
clotron parametric plasma instability. Mikhalenko, V.S.; Ste- 
panov, K.N. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekh- 
nicheskij Inst.). 1986. 10p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87702062. 

On the base of the theory of weak parametric turbulence the 
nonlinear stage of kinetic drift-cyclotron parametric plasma instabil- 
ity is considered. The mechanism of its saturation and energy densi- 
ty of the set up drift-cyclotron oscillations is obtained. A turbulent 
diffusion of electron and ion plasma components is considered and 
the coefficients of such a diffusion are defined. 4 references. 


29796 (NITEFA-P-K—0710) Dense plasma visualization 
on the base of double-exposure holographic interferometry. 
Smirnov, A.G.; Smirnov, V.G. (Nauchno-Issledovatel’skij 
Inst. Ehlektrofizicheskoj Apparatury, Leningrad (USSR)). 
1986. 7p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87702069. 

The technique of the double-exposure holographic interfero- 
metry ensuring the study of plasma possessing strong refraction is 
described. The essence of the suggested technique consists in the 
analysis of dispersive and focusing properties of the aligned holo- 
gram considered as a double-component optical system. The 
scheme of reconstruction of such hologram devices for studying 
thetapinch plasma and processes arising during radiation interaction 
with plasma is described. 9 references, 6 figures. 


29797 (Rijnhuizen—85-162) Ion temperatures’ in 
TORTUR III. Hendriks, F.B.; Brocken, H.J.B.M. (Associa- 
tie Euratom-FOM, Nieuwegein (Netherlands). FOM-Insti- 
tuut voor Plasmafysica). Dec 1985. 33p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE87702077. 
Spatially resolved ion-energy distributions are presented for 
discharges in the TORTUR III tokamak. The measurements are 


performed in an active method, using a neutral hydrogen probing 
beam of 20-30 keV, to enhance charge-exchange processes along its 
path, as well as by the usual passive method. Ion temperatures can 
amount up to 1 keV. 23 references, 19 figures, 2 tables. 


29798 (Rijnhuizen—86-168) Calibration of the fast 12- 
channel ECE spectrometer at JET. Niestadt, R.M.; Tubbing, 
B.J.D.; Oyevaar, T. (FOM-Instituut voor Plasmafysica, 
Rijnhuizen (Netherlands)). Jul 1986. 35p. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE87701912. 

Measurements on the 12-channel ECE grating polychroma- 
tor at the Joint European Torus are reported. This report describes 
the performance of the spectrometer in terms of sensitivity and 
spectral resolution. Measures to improve the systems responsivity 
and to overcome some characteristic problems of the spectrometer 
are reported. In addition, a comparison between different methods 
of absolute calibration of the system is presented. 10 references, 27 
figures, 2 tables. 


29799 Measurements of axial nonuniformities in gas-puff 
implosions. Hsing, W.W.; Porter, J.L. (Sandia National Lab- 
oratories, Albuquerque, New Mexico 87185). Applied Physics 
Letters; 50: No. 22, 1572-1574(1 Jun 1987). Contract AC04- 
76DP00789. 

Large-scale-length axial nonuniformities in imploding z 
pinches have been measured with a time-resolved framing pinhole 
camera and a filtered x-ray diode. The nonuniform initial conditions 
of the annular gas column result in a nonsimultaneous stagnation 
along the pinch axis. By tailoring the initial gas-puff density distri- 
bution we have reduced the time interval of stagnation from 10 ns 
to below 4 ns for a 2-cm-long pinch. 


29800 Stability of Alfven ion-cyclotron modes with finite 
perpendicular wavenumber. Tsang, K.T.; Smith, G.R. (Sci- 
ence Applications International Corporation, 1515 Walnut 
Street, Boulder, Colorado 80302). Physics of Fluids; 30: No. 
5, 1362-1366(May 1987). 

The general dispersion relation for the Alfven ion-cyclotron 
(AIC) modes with finite perpendicular wavelength k/sub perpen- 
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dicular/ and a two-temperature Dory—Guest—Harris (DGH) 
[Phys. Rev. Lett. 14, 131 (1965)] ion distribution function is solved 
numerically. Conventional AIC instability is recovered in the limit 
k/sub perpendicular/ = 0. It is shown that as k/sub perpendicular/ 
increases, the AIC instability smoothly goes over to the electrostat- 
ic loss cone instability. Instabilities at second and higher harmonics 
are excited at finite k/sub perpendicular/. 


29801 Destabilization of global Alfven eigenmodes and 
kinetic Alfven waves by alpha particles in a tokamak plasma. 
Li, Y.M.; Mahajan, S.M.; Ross, D.W. (Fusion Research 
Center, The University of Texas at Austin, Austin, Texas 
78712). Physics of Fluids; 30: No. 5, 1466-1484(May 1987). 

Alfven wave instabilities in a reacting tokamak plasma are 
calculated both analytically and numerically. Two distinct classes 
of eigenmodes are considered, global Alfven eigenmodes and kinet- 
ic Alfven waves, each driven unstable by the free energy associated 
with the alpha particle density gradient. The growth rates of the 
global Alfven eigenmodes are given for the first time. These are ba- 
sically magnetohydrodynamic (MHD) modes, whose resonances 
with electrons and alpha particles are calculated using kinetic 
theory. The calculation of kinetic Alfven wave growth rates is im- 
proved from earlier treatments. These modes depend on electron 
inertia and finite ion gyroradius for their existence and have no 
counterpart in MHD theory. In both sets of calculations toroidal 
coupling of the alpha particle response to sidebands in the poloidal 
mode number is fully taken into account. Global modes with small 
parallel phase velocity are identified as the most dangerous, both 
because of their substantial growth rates and the expected ineffec- 
tiveness of quasilinear stabilization. The kinetic waves, on the other 
hand, are likely to be stabilized easily by quasilinear flattening of 
the alpha particle profile. Calculations using both Maxwellian and 
slowing-down alpha distributions are performed, showing that, for 
the same alpha density and energy density, the slowing-down distri- 
bution yields somewhat larger growth rates. 


29802 Apparatus for distributing the head load to the 
first wall from the plasma in an othe-type high-energy plasma 
device. D’Aoust, J.R. (to GA Technologies, Inc., San 
Diego, CA). US Patent 4,654,182. 31 Mar 1987. Filed date 
20 Aug 1985. vp. 

This patent describes an apparatus for containing plasma in a 
high energy plasma device, the apparatus comprising: a confine- 
ment vessel having a wall defining a closed interior including a 
plasma path, the wall having an inside surface; a magnet system in- 
cluding first conductors disposed outside the vessel for generating a 
magnetic field extending inside the closed interior; an armature ring 
disposed inside the wall; means for supporting the ring for rotation 
in a plane extending transversely of the plasma path and for pre- 
venting substantial movement of the ring in the direction of the 
plasma path. The ring includes armature conductors extending at an 
angle to lines of force of the magnetic field; means for supplying 
direct current to the armature conductors; a protective coating car- 
ried by the ring and facing the plasma path to provide a first wall 
whereby the interaction of the magnetic field and the current in the 
armature conductors causes rotation of the armature ring to pre- 
vent damage to the wall due to localized heating. 


29803 System and method of operating toroidal magnetic 
confinement devices. Manickam, J.; Okabayashi, M.; Chance, 
M.S.; Jardin, S.C.; Stix, T.H.; Grimm, R.C. (to Dept. of 
Energy, Washington, DC). US Patent 4,654,184. 31 Mar 
1987. Filed date 30 Aug 1984. vp. 

A method is described of operating a toroidal magnetic con- 
finement device for confining a plasma, the plasma having a mag- 
netic field B associated therewith, the magnetic field having an av- 
erage magnetic pressure, B/sub av//sup 2//2, and the plasma 
having a pressure rho. The pressure has an average value, rho/sub 
av/ wherein B/sub av/= [B/sup 2/dtau/fdtau, and rho/sub av/ 
= frhodtau/ fdtau, integration being over the plasma volume, the 
magnetic field and pressure defining a beta, 8, associated with the 
plasma wherein B=2 rho/sub av//B/sub av//sup 2/, and the 
plasma having a first and a second region of stability and a region 
of instability therebetween. The method comprises: (a) modifying 
the shape of the plasma until the plasma has a bean-shaped poloidal 
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cross-section, a measure of the bean-shape being the indentation at 
the inner most point on the plasma at the inboard side of the poidal 
cross-section; (b) maintaining the beta below the threshold for insta- 
bility for operation in the first region of stability, while increasing 
the indentation to a critical value. The critical value is the value at 
which the second region of stability is accessed from the first 
region of stability without entering the region of instability; and (c) 
increasing the beta until a desired value of beta in the second 
region of stability is attained while maintaining the indentation at 
the critical value or greater. 


— a of plasma performance with chromi- 

in ISX-B. Mioduszewski, P.K.; Isler, R.C.; 
Simpkins, J.E.; Edmonds, P.H.; Lazarus, E.A.; Ma, C.H.; 
Murakami, M. Me Ridge National Lab., TN). Nuclear 
Fusion; 27: No. 2, 195-203(Feb 1987). 

Chromium gettering for impurity control in fusion devices 
has been studied in the ISX-B tokamak. The effects on the vacuum 
conditions as well as on the plasma performance in terms of con- 
finement, parameter space and impurity control are discussed. 
Chromium gettering is briefly compared with the more commonly 
used titanium gettering. 22 references, 10 figures, 2 tables. 


29805 Trapping rates in thermal barriers of tandem mir- 
rors. Devoto, R.S.; LoDestro, L.L.; Mirin, A.A. (Lawrence 
Livermore National Lab., CA). Nuclear Fusion; 27: No. 2, 
255-266(Feb 1987). 

Extensive calculations of trapping rates of passing ions in 
thermal barriers of tandem mirrors have been performed with the 
aid of a square-well Fokker-Planck code. Consideration of the form 
of the kinetic equation and boundary conditions shows that the 
trapping rate depends on the ratios of barrier potential depth to 
passing ion temperature, Zephi/T, mirror magnetic field to barrier 
field, R, and total barrier density to passing density, g. A scaling 
formula is presented which fits the results over a wide range of phi- 
tilde=Zephi/T, R and g. In the limit of low phi-tilde, the trapping 
frequency scales as R°4//(g-1)°3/, and as R?5/phi-tilde/(g-1)? at 
large phi-tilde. 16 references, 13 figures, 5 tables. 


29806 Spiral structure in magnetically-confined electron 
sheet beams. Peratt, A.L.; Snell, C.M.; Webster, H.F. (Los 
Alamos National Lab., Los Alamos, NM). pp 3P-7 of IEEE 
conference record-abstracts of the 1985 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1985). (CONF-850699—). 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

One of the outstanding features in the propagation of thin 
electron beams along an axial magnetic field is the transformation 
of the beam into discrete vortex-like current bundles whenever a 
threshold determined by either the beam current or distance of 
propagation is surpassed. The morphological changes observed in 
thin sheet beams, in which the beam ends are free to move, are par- 
ticularly interesting. Initially, a sheet beam rotates some 30 - 40° 
about axis as a rigid body. However, because of the Alfven-Kyhl 
charge concentration-ripple instability, increasing the current fur- 
ther results in the formation of vortices along the length of the 
sheet, rather than rigid body rotation. Another threshold is reached 
in current in which the central vortices suddenly rotate two or 
three times about each other, producing a spiral structure. This 
action is accompanied by the unraveling of vortices nearer the ends 
with a concomittant release of magnetic field energy in the form of 
electromagnetic radiation. 


29807 Effects of a plasma on a coaxial-to- 
radial transition discharge. Enloe, C.L.; Reinovsky, R.E. 
(Air Force Weapons Lab., Kirtland AFB, NM). pp 4A-5 of 
EE conference record-abstracts of the 1985 IEEE inter- 
national conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1985). (CONF-850699-). 
From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 
The Quick-Fire series of experiments on the AFWL 


SHIVA-Star 9.6 megajoule capacitor bank utilizes a coaxial plasma 
gun as a power conditioning and switching element driving an im- 
ploding plasma liner in what is essentially a hollow z-pinch. Initial- 
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ly, the liner is a thin, cylindrical plastic-and-metal foil. Ideally, the 
foil remains undisturbed until switching action occurs, and steps 
have been taken to minimize the amount of hot material that is ac- 
celerated into the plasma region ahead of the main coaxial dis- 
charge. The condition of the foil and the surrounding region prior 
to switching has been studied both with nitrogen laser shadow- 
graphy and with a technique which measures the deflection of a 
helium-neon laser beam due to the presence of density gradients in 
the switching region. Estimates of the density of precursor plasmas 
and their effects on foil condition are presented. 


29808 Quick-fire: Plasma flow driven implosion experi- 
ments. Baker, W.L.; Bigelow, W.S.; Degnan, J.H.; Enloe, 
C.L.; Hackett, K.E.; Hall, D.J.; Holmes, J.L.; Levi, P.S.; 
Lupo, J.A.; a Cullough, W.F. "(Air Force Weapons Lab., 
Kirtland AFB, NM). pp 4A-3 of IEEE conference record- 
abstracts of the 1985 IEEE international conference on 
plasma science. Piscataway, NJ; IEEE Service Center 
(1985). (CONF-850699—). 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

igh speed plasma implosions involving megajoules of 

energy, and sub-microsecond implosion times are expected to re- 
quire additional stages of power conditioning between realistic pri- 
mary energy sources and the implosion system. Plasma flow 
switches and vacuum inductive stores represent attractive alternates 
to the high speed fuse and atmospheric store techniques which 
have been previously reported for powering such plasma experi- 
ments. In experiments being conducted at the Air Force Weapons 
Lab, a washer shaped plasma accelerated to 7-10 cm/microsecond 
in a coaxial plasma gun configuration, represents the moving ele- 
ment in a vacuum store/power conditioning system of 16.5 nH in- 
ductance which stores 1-1.5 MJ at 12-14 MA. At the end of the 
coaxial gun, the moving element transits the 2cm axial length of the 
cylindrical implosion gap in 200-400 nS, delivering the magnetic 
energy to the implosion foil, accelerating the imploding plasma to 
speeds of 30-40 cm/microsecand in 350-450 nS, and delivering a 
projected 400 KJ of kinetic energy to the implosion. Experiments 
have been conducted using the SHIVA STAR capacitor bank oper- 
ating at 6 MJ stored energy in which performance has been moni- 
tored by electrical diagnostics, magnetic probes, and axial and 
radial viewing high speed visible and X-Ray photographs to assess 
the performance of the coaxial run and coaxial to radial transition. 
Time and spectrally resolved X-Ray diagnostics are used to assess 
implosion quality and performance and results are compared to 
kinematic and MHD models. 


29809 Plasma expansion across magnetic field lines. 
Chan, C. (Center for Electromagnetic Research and Dept. 
of Electrical Engineering, Northeastern Univ., Boston, 
MA). pp 1A-6 of IEEE conference record-abstracts of the 
1985 IEEE international conference on plasma science. Pis- 
cataway, NJ; IEEE Service Center (1985). (CONF- 
850699—). 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

In previous experiments, the potential profiles of an expand- 
ing plasma were measured to be consistent with the simulation re- 
sults of another study. In the present experiment, free expansion of 
a filament discharged plasma across magnetic field lines are studied. 
The latest results are reported. 


29810 High energy photon spectra from vacuum induc- 
tive-store plasma flow switch driven implosion experiment. 
Warren, S.W.R.; Degnan, J.H.; Price, D.W.; Logomarsino, 
P. (Air Force Weapons Lab., Kirtland AFB, . pp 4A-7 
of IEEE conference record-abstracts of the 1985 IEEE 
international conference on plasma science. Piscataway, NJ; 
IEEE Service Center (1985). (CONF-850699—). 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

An array of filtered scintillator-photomultiplier detectors 
was used to observe the high energy, h v > 35 KeV, photon radi- 
ation produced in a high speed plasma implosion powered by the 
SHIVA STAR capacitor bank and a coaxial plasma flow switch 
power conditioning system. Spectra consistent with the signal 
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arrays were deconvolved and are discussed. Interpreted electron 
beam currents and electron energy spectra are also discussed. 


7002 Fusion Power Plant Technology 
REFER ALSO TO CITATION(S) 29538, 29802 


29811 (CONF-8703113—2-Vugraphs) Particle control 
studies on Tore Supra. Mioduszewski, P. (Oak Ridge Na- 
tional Lab., TN (USA)). 1987. Contract AC05-840R21400. 
25p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE87008780. 

From US/Japan workshop on divertors and pump limiters; 
Nagoya, Japan (9 Mar 1987). 

The report consists of viewgraphs. The goal of the particle 
control program at Tore Supra is to study plasma performance 
with strong pellet fueling and corresponding particle exhaust in a 
limiter tokamak. (WRF) 


29812 (CONF-8703113—3-Vugraphs) Particle control in 
fusion devices. Mioduszewski, P. (Oak Ridge National Lab., 
TN (USA)). 1987. Contract AC05-840R21400. 8p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87008779. 

From US/Japan workshop on divertors and pump limiters; 
Nagoya, Japan (9 Mar 1987). 

The report consists of viewgraphs. Topics discussed are (1) 
pellet versus gas fueling, (2) particle transport and interaction, (3) 
recycling, and (4) exhaust. (WRF) 


29813 (CONF-8703113—4-Vugraphs) Divertor and limit- 

er studies on ATF, Mioduszewski, P. (Oak Ridge National 

Lab., TN (USA)). Mar 1987. Contract AC05-840R21400. 

. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87008778. 

From US/Japan workshop on divertors and pump limiters; 

Nagoys, Japan (9 Mar 1987). 

Report 


consists of viewgraphs. 


298614 (CONF-8703114—1-Vugraphs) ETR/TIBER/ 
INTOR systems code development status and systems analy- 
sis. Peng, Y.K.M. (Oak Ridge National Lab., TN (USA)). 
1987. Contract AC05-840R21400. 20p. NTIS, PC A02/MF 
AO0l; 1; GPO Dep. File Number DE87008786. 

From Department of Energy review meeting; Oak Ridge, 
TN, USA (17 Mar 1987). 

Report consists of viewgraphs. (WRF) 

(CONF-8703114—2-Vugraphs) CIT systems analy- 

plasma engineering. Peng, Y.K.M. (Oak Ridge Na- 

tional Lab., TN (USA)). 1987. Contract AC05-840R21400. 
15p. NTIS, PC A02. File Number DE87008785. 

From Department of Energy review meeting; Oak Ridge, 
TN, USA (17 Mar 1987). 

The report consists of viewgraphs. Topics covered are: de- 
velopment of optional pf coil configuration, disruption current 
quench simulation and impact on vacuum vessel design, and 
“second opinion” systems analysis of CIT design evolution. 


29816 (GA-A—18763) Radiation sensitive materials for 
CIT diagnostic systems: Proceedings. Baur, J.; Wojtowicz, S. 
(eds.). (GA Technologies, Inc., San Diego, CA (USA)). Feb 
1987. Contract AC03-84ER53158. 324p. (CONF-870169—). 
NTIS, PC Al4/MF A0Ol1; 1; GPO Dep. File Number 
DE87007693. 

From Radiation sensitive materials for CIT diagnostic sys- 
tems; San Diego, CA, USA (21 Jan 1987). 

Goals of this workshop were fourfold: identify critical and 
long-lead-time problems for diagnostic component materials for 
CIT; assess hardening data currently available in the US and else- 
where; devise a plan to educate physicists, engineers and designers 
for considering neutron/gamma radiation effects; and assist DOE/ 
OFE personnel in defining a program to achieve these goals. Par- 
ticipants in the workshop represented areas of radiation effects, 
plasma diagnostics, data bases, and DOE. A total of 17 seminars 
was presented. The material provided in Section I is reproduced di- 
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rectly from the authors’ viewgraphs. Participants were asked to 
complete a survey regarding their area of expertise as it relates to 
the subject of this workshop. Their responses can be found in Sec- 
tion II of these proceedings. 


29817 (PPJ-DT—124) Technical — on data 

ing system for fusion plasma experiments, 1. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Jan 1986. 143p. (In Japa- 
nese). NTIS (US Sales Only), PC A0O7/MF AOl. File 
Number DE87701850. 

Present status of the experimental-data processing system in 
our Institute is summarized. According to recent extension of the 
plasma experiments, ability of the systems of our Institute becomes 
insufficient for requirements of the data processing because the 
main parts of the systems was designed and constructed about 10 
years ago. A new system is proposed to solve the present problems 
and it accepts requirements which will be expected to arise during 
several years in future. For basic handling of raw data, as data ac- 
quisition and display of monitoring data etc, we utilized a personal 
computer as a diagnostics unit, which recently shows a great deal 
improvement and has a good performance in cost. A number of 
units will be linked in a network, which enable us to communicate 
among the different units each others. The network will be inter- 
faced to another one which will link the system in many experi- 
mental halls to a large scale computer system in the Computer 
Center. The amount of the experimental data, the form of the data 
stored, and questions on hardware/software are discussed. 


29818 (JAERI-M—86-084) Development of coupled nu- 
clear-thermal calculation code system. Yamada, K.; Kawa- 
saki, H.; Maeda, M.; Minato, A.; Seki, Y. (Japan Atomic 
Energy Research Inst., Tokyo). Jun 1986. 36p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87701856. 

In order to obtain accurate temperature distributions caused 
by nuclear heating in components of fusion reactors, a coupled nu- 
clear-thermal calculation code system was developed. This code 
system can treat not only steady state nuclear heating problems but 
also non-steady problems such as decay heat problems in two-di- 
mensional geometry. The calculated results are given in graphical 
forms. With use of this code system, the accurate and efficient eval- 
uation of two-dimensional temperature distribution caused by nucle- 
ar heating has become possible. 


29819 (JAERI-M—86-085) Thermal output response 
analysis on the thermocouples in the beam limiters for the 
JT-60 NBI drift duct. The effective thermal conductivity be- 
tween the thermocouple and the beam limiter. Araki, M.; 
Kuriyama, M. (Japan Atomic Energy Research Inst., 
Tokyo). Jun 1986. 22p. (In Japanese). NTIS (US Sales 
Only), PC A02/MF AOl1. File Number DE87701857. 

Thermal output response analysis on the thermocouples in 
the beam limiters for the JT-60 NBI drift duct was performed. The 
thermocouple are set up to measure the axis displacement of ex- 
tracted beams and to protect the beam limiters against the neutral 
beam. Each thermocouple is inserted to a hole in the beam limiter. 
Hence, the thermal contact resistance between the thermocouple 
and the beam limiter may be changed according to the magnitude 
of the spring back force. We have evaluated experimentally the 
thermal contact resistance between the thermocouple and the beam 
limiter by introducing the effective thermal conductivity of com- 
bined thermal contact resistance and the characteristic thermal re- 
sistance of the thermocouple. The experiments clarified that the ef- 
fective thermal conductivity \ varies from 4.2 x 10~* to 2.66 x 10™? 
W/m deg C. Using the result, we have simulated numerically the 
thermocouple output response when the beam limiters recives the 
pulsed neutral beam. The result indicates that we can estimate the 
maximum temperature and heat loading of the beam limiter within 
the error range +- 30 % by measuring the data after 120 sec from 
beam off. 
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29820 (JAERI-M—86-099) Parametric study of FER 
first wall and divertor plate performance. Haines, J.R.; Kita- 
mura, K.; Kobayashi, T.; lida, H. (Japan Atomic Energy 
Research Inst., Tokyo). "Jul 1986. 7lp. NTIS (US Sales 
Only), PC A04/MF A01. File Number DE87701869. 

Thermal, mechanical, and lifetime performance of various 
first wall and divertor plate materials were examined over a broad 
range of conditions, representative of those considered for next- 
generation tokamaks such as FER. Candidate plasma side materials 
include beryllium, graphite, silicon carbide, molybdenum, tantalum, 
and tungsten. Copper, copper alloy C17510, austenitic stainless steel 
(316SS), ferritic stainless steel (HT-9), vanadium alloy V-15Cr-5Ti, 
and molybdenum alloy TZM were considered as candidate heat 
sink/structural materials. Performance was examined at heat fluxes 
ranging from 0.05 MW/m? for the first wall up to 5.0 MW/m? for 
the divertor plate. Ion flux, plasma edge temperature, burn time per 
pulse, and number of operating cycles were the other major param- 
eters varied in this study. The analysis model used for these studies 
includes: (1) a thermal model; (2) a thermal stress model; (3) a dis- 
ruption erosion model; (4) a sputtering erosion model; and (5) a fati- 
que lifetime model. Results show that recommended first wall and 
divertor plate designs perform adequately over most of the range of 
conditions considered for FER design options. Thermal shock of 
the plasma facing material during intense disruption heating and ra- 
diation damage and temperature limitations for graphite are identi- 
fied as major concerns reguiring experimental investigation. 


29821 (JAERI-M—86-104) Composition of the power 
supply system for the JT-60 active beam source and suppres- 
sion of surge current. Watanabe, K.; Itoh, T.; Kanai, T.; 
Matsuoka, M.; Matsuda, S.; Shitomi, M.; Tsukahara, Y.; 
Usui, K. (Japan Atomic Energy Research Inst., Tokyo). Jul 
1986. 57p. (In Japanese). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87701871. 

An active beam diagnostic method is being adopted for the 
ion temperature measurement of the JT-60 core plasma. As an 
active beam source a 200 keV, 3.5 A, 0.1 sec helium ion beam ac- 
celeration system has been developed. Before the installation onto 
the JT-60, the system was assembled and tested in a test room. 
After some improvements rated ion beams were obtained repeated- 
ly. In present report the composition of the power supply system is 
described. Protection against malfunction of the power supply 
system due to surge voltage propagation associated with break- 
down of the ion source is discussed. Further, modification to 
reduce surge current for stable ion beam extraction is given along 
with the comparison between surge measurements and correspond- 
ing numerical simulations. Lastly, the numerical simulation of surge 
propagation is given when the beam line is installed onto the JT-60. 


29822 (JAERI-M—86-109) First results of pellet injec- 
tion experiments in JFT-2M additionally heated plasmas. 
Kasai, S.; Miura, Y.; Hasegawa, K. (Japan Atomic Energy 

Research Inst., Tokyo). Jul 1986. 20p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87701875. 

A pneumatic-gun type pellet injector for JFT-2M has been 
developed, which is the one of the basic design used at Oak Ridge 
National Laboratory (ORNL). The pellet size in a carrier disk is 
1.65 mm in diameter and 1.65 mm in length, or 1 mm D x 1 mm L. 
The maximum hydrogen-pellet velocity of about 900 m/s was ob- 
tained at propellant gas (He) pressure of 14 kg/cm2. In injection ex- 
periments, the typical pellet velocity is 714 - 833 m/s. These veloci- 
ties are 80 - 95 % of those calculated from the ideal gun model. 
Reproducibility of the velocity is 80 - 90 %. A deuterium or hydro- 
gen pellet has been injected into the non-circular (D-shaped) plas- 
mas heated by neutral beam or ion cyclotron range of frequency 
wave. The gross energy confinement time increases in both addi- 
tional heating. Electron temperature and poroidal beta recover in 
30 - 40 ms. Metal and light impurities do not increase after the 
pellet injection. 


29823 (JAERI-M—86-127) Data compilation for radi- 
ation effects on ceramic insulators. Fukuya, K.; Terasawa, 
M.; Nakahigashi, S.; Ozawa, K. (Japan Atomic Energy Re- 
search Inst., Tokyo). Aug 1986. 80p. NTIS (US Sales Only), 
PC A05/MF A01. File Number DE87701877. 

Data of radiation effects on ceramic insulators were com- 
piled from the literatures and summarized from the viewpoint of 
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fast neutron irradiation effects. The data were classified according 
to the properties and ceramics. The properties are dimensional sta- 
bility, mechanical property, thermal property and electrical and di- 
electric properties. The data sheets for each table or graph in the 
literatures were made. The characteristic feature of the data base 
was briefly described. 


29824 (NITEFA-P-B—0716) Inductances of toroidal mag- 
netic systems consisting of sector magnetic coils. Mingalev, 
B.S. (Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (USSR)). 1985. 1lp. (In Russian). NTIS (US 
Sales Only), PC A02/MF A01. File Number DE87701901. 

For toroidal systems consisting of identical toroidal-sector 
magnetic coils of arbitrary form the analytical expression for calcu- 
lation of their self- and mutual induction in a form of a series of 
one-fold integrals along coil circuits is derived. Besides simplifica- 
tion of numerical calculations such expression of the stored magnet- 
ic energy makes possible the optimization of toroidal magnetic sys- 
tems. 3 references, 2 figures. 


29825 (NITEFA-P-G—0715) Software for local network 
in a tokamak control system. Bodenkov, V.A.; Vasil’ev, 
N.D.; Nechaev, V.V.; Shelekhov, V.A. (Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Len- 
ingrad (USSR)). 1985. 8p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87701902. 

The description of software of communication of SM-4 com- 
puter and microprocessor crate controllers on the base of 
K580IK80 microprocessor in the tokamak technological equipment 
control system is given. The developed communication system en- 
sures the solution of the problems of collection of large (up to hun- 
dreds of K byte) data array in acceptable time. This system can be 
applied for realization of automated control by a sufficiently wide 
class of electrophysical devices. Simple realizability, software, com- 
pactness, conservation of universal possibilities of base operation 
systems should be considered as advantages of the system. 2 refer- 
ences, 4 figures. 


29826 (NITEFA-P-K—0718) Capacitive storage energy 
redistribution by protective elements upon capacitor break- 
down. Andrezen, A.B.; Burtsev, V.A.; Gusev, V.M.; Droz- 
dov, A.A.; Senatorov, V.P. (Nauchno-Issledovatel'skij Inst. 
Ehlektrofizicheskoj Apparatury, Leningrad (USSR)). 1985. 
18p. (In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE87702070. 

Data obtained when studying energy distribution in elements 
of 80 kJ capacitive energy storage circuit with protective element 
installed in the capacitor while emergency situation - the capacitor 
break-down - is simulated, are presented. The protective element 
(PE) is a device, containing a series of nichrome conductors, which 
is installed on potential output of each capacitor. When emergency 
current is passed in case of the capacitor break-down the capacitor 
electric exploson took place. The emerging arc resistance switched 
on in series with the resistance of arc gap in braked-down capacitor 
took part in energy redistribution which is released in the capacitor 
modulus. The model experiments conducted have shown, that the 
use of PE for capacitor protection in emergency situation is both 
expedient and justified. Its operation in the emergency regime nei- 
ther results in the break-down of surrounding equipment nor leads 
to the inflammability of cable insulation located in close proximity. 


29827 (NITEFA-P-OM—0714) Temperature fields and 
stress-strain state of the working element of a movable limiter 
of the T-15 device. Berkhov, N.F.; Drogalov, V.V.; Kozlov, 
A.V.; Spirchenko, Yu.V. (Nauchno-Issledovatel’skij Inst. 
Ehlektrofizicheskoj Apparatury, Leningrad (USSR)). 1985. 
10p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87702071. 

The temperature fields and mechanical stresses of working 
elements of the movable limiter of the T-15 device are investigated. 
Different structural versions of working elements are considered. 
The thermal fields calculation is performed under nonstationary 
conditions with regard to nonlinear dependence of thermophysical 
characteristics on temperature. On the basis of the analysis of 
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stresses the optimum version of the working element of the limiter 
is chosen. 2 references, 9 figures. 


29828 (OKTAVIAN-A—8501) Research on tritium breed- 
ing and neutron multiplication by lithium system. Sugiyama, 
K.; Sumita, K.; Takahashi, A. (Osaka Univ., Suita (Japan). 
Faculty of Engineering). Oct 1985. 28p. (In Japanese). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE87701910. 

In D-T nuclear fusion reactors, the energy of the neutrons 
generated is as high as 14 MeV, and the scattering and secondarily 
generated neutrons have the strong angular distribution forward. 
Therefore, the propriety of using the neutron transport computing 
code made for an isotropic neutron field and the reliability of the 
evaluated values when the measured nuclear data do not exist or 
are little are the large problems. In order to clarify these problems, 
the integral experiment using lithium aggregate has become neces- 
sary. In 1982, the powerful neutron source Oktavian was installed 
in Osaka University, and research was begun in fiscal year 1983 
aiming at establishing the fore casting technology for tritium multi- 
plication by planning the integral experiment on a lithium sphere. 
The lithium sphere of 40 cm diameter was manufactured, and leak- 
ing neutron energy spectrum was measured. In fiscal year 1984, the 
lithium sphere system of 120 cm diameter was manufactured, and 
the integral experiment on neutron engineering was started at the 
Oktavian. The lithium sphere system, the energy spectrum of neu- 
trons leaking from the sphere and comparison with the analysis re- 
sults, the measurement of neutron spectrum in the system, tritium 
multiplication ratio, and the differential cross section of tritium gen- 
eration and neutron increase reaction are reported. (Kako, I.). 


29829 (UCRL—15885) Innovative approaches to inertial 
confinement fusion reactors: Final report. Bourque, R.F.; 
Schultz, K.R. (GA Technologies, Inc., San Diego, CA 
(USA); Lawrence Livermore National Lab., CA (USA)). 
Nov 1986. Contract W-7405-ENG-48. 100p. (GA-A— 
18574). NTIS, PC A05/MF A01; GPO Dep. File Number 
DE87008727. 

Three areas of innovative approaches to inertial confinement 
fusion (ICF) reactor design are given. First, issues pertaining to the 
Cascade reactor concept are discussed. Then, several innovative 
concepts are presented which attempt to directly recover the blast 
energy from a fusion target. Finally, the Turbostar concept for 
direct recovery of that energy is evaluated. The Cascade issues dis- 
cussed are combustion of the carbon granules in the event of air 
ingress, the use of alternate granule materials, and the effect of 
changes in carbon flow on details of the heat exchanger. Carbon 
combustion turns out to be a minor problem. Four ICF innovative 
concepts were considered: a turbine with ablating surfaces, a liquid 
piston system, a wave generator, and a resonating pump. In the 
final analysis, none show any real promise. The Turbostar concept 
of direct recovery is a very interesting idea and appeared technical- 
ly viable. However, it shows no efficiency gain or any decrease in 
capital cost compared to reactors with conventional thermal con- 
version systems. Attempts to improve it by placing a close-in lithi- 
um sphere around the target to increase gas generation increased 
efficiency only slightly. It is concluded that these direct conversion 
techniques require thermalization of the x-ray and debris energy, 
and are Carnot limited. They therefore offer no advantage over ex- 
isting and proposed methods of thermal energy conversion or 
direct electrical conversion. 


29830 (UCRL—15889) Fusion breeder studies program: 
Final report. Berwald, D.H. (Grumman Corp., Bethpage, 
NY (USA). Space Systems Div.; Lawrence Livermore Na- 
tional Lab., CA (USA)). 17 Oct 1986. Contra¢t W-7405- 
ENG-48. 237p. NTIS, PC Al1/MF A0O1; 1; GPO Dep. File 
Number DE87006702. 

This report is an assessment of technology related to hybrid 
reactors, especially the Fission-suppressed hybrid. A description of 
a typical fission-suppressed reactor is given. The economic advan- 
tages of the use of a hybrid reactor as part of a fuel cycle center 
are discussed at length. The inherent safety advantages of the 
hybrid reactor are analyzed. The report concludes with a proposed 
timetable for research and development. (JDH) 
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29831 (UWFDM—642) Effects of thermal annealing and 
ion irradiation on the properties and microstructures of 
copper alloys. Zinkle, S.J. (Wisconsin Univ., Madison 
(USA). Dept. of Nuclear Engineering). May 1985. Contract 
AC05-760R00033. 270p. NTIS, PC A12/MF AOI; 1; GPO 
Dep. File Number DE87009212. 

High-strength, high conductivity copper alloys have recently 
been developed for a variety of technologically challenging applica- 
tions, including proposed nuclear fusion reactors. The purpose of 
this thesis research is to examine the effects of high temperatures 
and radiation levels on the microstructural stability of two commer- 
cial high-strength, high conductivity copper alloys, AMZIRC (Cu- 
Zr) and AMAX-MZC (Cu-Cr-Zr-Mg). 110 refs., 68 figs., 13 tabs. 


29832 An overview of robotics and teleoperators in devel- 
oping fusion power. Spampinato, P.T. (Fusion Engineering 
Design Center/Grumman Aerospace Corp., P.O. Box Y, 
FEDC Bldg., Oak Ridge, TN 37831). pp 78-85 of Proceed- 
ings of the international topical meeting on advances in 
human factors in nuclear power systems. La Grange Park, 
IL; American Nuclear Society (1986). (CONF-860415—). 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

This paper presents an overview of the maintenance consid- 
erations for next-generation fusion reactors. It draws upon the work 
done at the Fusion Engineering Design Center over the past sever- 
al years as well as the work of others in the United States and 
abroad. It specifically addresses the maintenance philosophy adopt- 
ed for these devices, configuration design using modular compo- 
nents, maintenance operations, and equipment. In addition, the 
status of fusion development in the United States, Europe, and 
Japan is reviewed. 
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29833 (DOE/IG—0236) The Department of Energy's 
loan guaranty conditional commitment to UltraSystems, Inc. 
(USDOE Offfice of Inspector General, Washington, DC). 30 
Apr 1987. 14p. OSTI, PO Bx 62, Oak Ridge, TN 37831. 
File Number T187009240. 

Purpose of the audit was to determine whether the 
Department's conditional commitment to UltraSystems, Inc. (Ultra- 
Systems) was in compliance with the Geothermal Energy Re- 
search, Development and Demonstration Act of 1974 and applica- 
ble regulations. It was found that the loan guaranty conditional 
commitment was contrary to regulations, subordinated the 
government's claim to certain assets, and provided for a guaranty 
greater than the 80% limit prescribed by the Office of Management 
and Budget. It also exposed the government to numerous risks 
which increased the potential for loss. As of December 1986, the 
UltraSystems application had been under consideration for over 5 
years. It is recommended that the Assistant Secretary, Conservation 
and Renewable Energy, discontinue consideration of the UltraSys- 
tems loan guaranty application. 


29834 (DOE/MA—0287-1) Listing of awardee names 
active awards as of May 1, 1987. (USDOE Assistant Secre- 
tary for Management and ‘Administration, Washington, DC. 
Operations Review and Analysis Div.). 1 May 1987. "529p. 
NTIS, PC A23/MF A0Ol; 1; GPO Dep. File Number 
DE87009805. 

This is a computerized listing issued quarterly from the Pro- 
curement and Assistance Data System (PADS), including an alpha- 
betical listing of all acquisition and financial assistance awards (ex- 
cluding purchase orders) with the Department of Energy. Active is 
defined as the completion date of the award is later (in the future) 
than the date of the issuance of the listing. 


29835 (DOE/OR/00033—T299) Tennessee Visiting Sci- 
entist Program: 1987 roster. (Oak Ridge Associated Univer- 
sities, Inc., TN (USA)). 1987. Contract AC05-760R00033. 
46p. NTIS, PC A03/MF AOI; 1; GPO Dep. File Number 
DE87009185. 
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The Tennessee Visiting Scientist Program is expanded and 
broadened for 1987. Cosponsored by the Tennessee Academy of 
Science and the National Science Foundation, the program is ad- 
ministered by Oak Ridge Associated Universities and supports visits 
by scientists, engineers, physicians, and mathematicians to junior 
and senior high schools througout the state. This service is provid- 
ed at no cost to participating schools and represents a commitment 
to education by Tennessee's scientists, engineers, and other profes- 
sionals. The information and roster of participants provided are de- 
signed to help Tennessee schools make use of the program. 


29836 (DOE/OR/00033—T300) Historically Black Col- 
leges and Universities Nuclear Energy Training Program: 
Summary of program activities, fiscal year 1986. (Oak Ridge 
Associated Universities, Inc.. TN (USA)). 27 Apr 1987. 
Contract AC05-760R00033. Tp. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87009187. 

The Historically Black Colleges and Universities Nuclear 
Energy Training (HBCU NET) Program, funded by DOE, Office 
of Nuclear Energy and administered by ORAU, began in February 
1984. The program provides support for training, study, research 
participation, and academic enrichment of students and faculty at 
designated HBCUs in nuclear science, nuclear engineering, and 
other nuclear-related technologes and disciplines. The program is 
composed of undergraduate scholarships, graduate fellowships, stu- 
dent and faculty research participation, and an annual student train- 
ing institute. 


29837 (DOE/OR/00033—T301) Minority Institution Re- 
search Travel Program: Summary of program activities, fiscal 
year 1986. (Oak Ridge Associated Universities, Inc., TN 
(USA)). 27 Apr 1987. Contract AC05-760R00033. 7p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87009186. 

This report summarizes the activities and current status of 
the Department of Energy, Office of Minority Economic Impact, 
Minority Institution Research Travel (MIRT) program for Fiscal 
Year 1986. Objective of the program is to increase the level of par- 
ticipation of minority academic institutions in US Department of 
Energy (DOE) related research. The principal mechanism for 
achieving this objective is through assisting faculty members of mi- 
nority institutions in initiating, improving, renewing, and expanding 
their energy-related research is through support of travel. In addi- 
tion to providing travel support, the program also offers assistance 
to faculty members in establishing contacts at Department of 
Energy R and D facilities. During FY1986, the MIRT program 
was funded at $39,924. 


29838 (SAND—86-2618) Measured radar return at the 
near vertical from forested terrains. Jelinek, D.A. (Sandia 
National Labs., Albuquerque, NM (USA)). May 1987. Con- 
tract AC04-76DP00789. 57p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE87009384. 

This report presents the results of measurements that were 
made of the radar return from forested terrains. Measurements 
were taken while making straight and level passes with a helicopter 
over nearly pure stands of dense conifer and deciduous forests 
which were located on very flat terrain. The measurements were 
made using a 20-nanosecond pulse width, x-band radar and 16- 
degree-beamwidth antennas pointed straight down. Results are pre- 
sented in terms of the average return power density at the receiv- 
ing antenna as a function of round-trip delay for each forest for alti- 
tudes above the forest floor ranging from 100 to 1000 feet. 


29839 (SAND—86-2723) A study of the drawing number 
system. Navarro, S. (Sandia National Labs., Albuquerque, 
NM (USA)). May 1987. Contract AC04-76DP00789. 62p. 
NTIS, PC A04/MF AO1l; GPO Dep. File Number 
DE870091 11. 

This document defines the procedures used for the drawing 
number system at Sandia National Laboratories. A detailed descrip- 
tion of the methods used for identifying drawings includes the 
value ranges, meanings, and historical use of such items are draw- 
ing prefix, suffix, part numbers, and nomenclature. Rules used for 
making changes to drawings are defined since certain types of 
changes may result in generating new drawing numbers. Exceptions 
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to established procedures are also identified. The information in this 
document is being used to develop the logical data model for the 
ADDS-II engineering information management application. 


29840 (SAND—87-0537C) An employer-sponsored pro- 
gram for women. Williams, J.L. (Sandia National Labs., Al- 
buquerque, NM (USA)). 24 Jun 1987. Contract AC04- 
76DP00789. 12p. (CONF-870669—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87006708. 

From Society of Women Engineers national convention; 
Kansas City, MO, USA (24 Jun 1987). 

Today, the second generation is benefiting from the efforts 
of the pioneers. Employers have recognized the contributions of 
women engineers, and some have developed programs to encour- 
age their technical and professional growth and provide support in 
areas of special concern to women. The Women’s Program at 
Sandia National Laboratories in Albuquerque, NM, though not 
unique in nature or purpose, is an excellent example of such a pro- 
gram, designed to help women develop their skills and achieve 
their highest potential. 
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29841 (EUR—10635/1I-DE) Safety and risk. Pt. 1. Mean- 
ing of the terms safety and risk in systems hierarchy. Ditter- 
ich, K. (Commission of the European Communities, Luxem- 
bourg. Directorate General Information Market and Innova- 
tion; Commission of the European Communities, Ispra 
(Italy). Joint Research Centre). 1986. 25p. (In German). 
Commission of the European Communities, Luxembourg. 
Office of Official Publications of the European Communi- 
ties. 

Grundlagenforschung Physik und Chemie. 

What is safety. What is risk. This paper will demonstrate 
that the meaning may be quite different, going through the systems 
hierarchy. Understanding this fact is a precondition for a quantita- 
tive calculation of the risk of technological systems and ecological 
systems. 


29842 (EUR—10635/TI-DE) Safety and risk. Pt. 2. 
Safety and risk of dynamic systems. Ditterich, K. (Commis- 
sion of the European Communities, Luxembourg. Director- 
ate General Information Market and Innovation; Commis- 
sion of the European Communities, Ispra (Italy). Joint Re- 
search Centre). 1986. 24p. (In German), Co Commission of the 
European Communities, Luxembourg. Office of Official 
Publications of the European Communities. 

Grundlagenforschung Physik und Chemie. 

Part 1 demonstrates the physically meaning of safety and 
risk going through the systems hierarchy. This report deals with 
the safety and risk behaviour of technological (dynamic) systems. 


29843 (INIS-mf—10844) Nuclear power in questions and 
answers. (Ceskoslovenska Komise pro Atomovou oa 
Prague). 1985. 92p. (In Czech). NTIS (US Sales Only), PC 
A05/MF A01. File Number DE87701827. 

In form of answers to the most frequently occurring ques- 
tions the publication intends to provide the broadest public with a 
comprehensive view of the problems of nuclear power. A total of 
110 questions are answered divided into 9 thematic units, including: 
the development of world power consumption; the possibility of 
using power resources; the economic aspects of nuclear power; the 
principles of the chain reaction and nuclear reactors; nuclear power 
plants; the fuel cycle; safety aspects of nuclear power; nuclear 
power plant licencing; environmental impacts of nuclear power 
plants. The answers are fairly detailed, illustrated with numerous 


tables and graphs and extend over 3/4 of a page on the average. 
(A.K.). 





4119 / ERA-12/14 


29844 (INIS-mf—10852) Progress report 1985/86 of the 
Institute for Theoretical Physics, Technical University of 
Vienna. Hafner, J. (Technische Univ., Vienna (Austria)). 
Oct 1986. 45p. (In German). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87701832. 

Short descriptions of projects in the fields: 1) theoretical 
solid state physics, 2) statistical physics, 3) mathematical physics, 4) 
quantum mechanics, 5) quantum optics, 6) elementary particles 
physics, 7) quantum field theory and gauge theory and a list of lec- 
tures, seminars and publications. (G.Q.). 


29845 (K/PS—5071) What quality means to an R and D 
organization. Kidd, G.J. Jr. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). Dec 1986. Contract AC05-840T21400. 
15p. (CONF-870544—2). NTIS, PC A02/MF A0O1; 1; GPO 
Dep. File Number DE87004139. 

From 41. annual quality conference; Minneapolis, MN, USA 
(4 May 1987). 

The application of quality principles to research and devel- 
opment (R and D) organizations is still in its infancy. Among the 
reasons for this are (1) the benefits are often somewhat abstract or 
obscure; (2) the people involved do not see an attractive benefit-to- 
cost ratio; and (3) it is frequently hard to do in the classical sense. 
The primary benefit of a realistic quality program is that it can be a 
key factor, along with cost effectiveness and timeliness, in demon- 
strating the marketability of the R and D function within the com- 
pany. Much of the difficulty comes from an understanding of qual- 
ity that is too limited. By defining quality in terms of both quantita- 
tive and qualitative components, an approach is developed that 
makes it applicable and useful to the R and D function. 
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29846 (AD-A—176477/8/XAB) Parallel and distributed 

computing. Final report, 15 August 1985-14 August 1986. Ka- 

plansky, I.; Karp, R. (Mathematical Sciences Research Inst., 

cara CA (USA)). 12 Dec 1986. 16p. NTIS, PC A02/ 
AOl. 

The Berkeley Mathematical Sciences Research Institute 
(MSRI) featured a program in computational complexity during 
1985-86. A substantial part of the program was devoted to parallel 
and distributed computing. Support for this part of the program 
was obtained from the present Army contract and a similar grant 
from the Air Force. Personnel supported on this grant were Leslie 
Valiant of Harvard University and postdoctoral fellows David 
Shmoys and Umesh Vazirani. A workshop on parallel and distribut- 
ed computing was held from May 19 to May 23, 1986 and drew 
141 participants. 


29847 (AD-A—176505/6/XAB) UW/NW (University of 
Washington/Northwest) VLSI consortium. Semiannual — 
cal report No. 3, 18 March-10 December 1986. Snyder, L 


(Washington Univ., Seattle (USA). Dept. of Computer Sci- 
ence). 10 Dec 1986. 73p. (TR—86-32-03). NTIS, PC A04/ 
MF AOl1. 

The energy-complexity analysis of VLSI designs was stud- 
ied. An extensive theoretical analysis was made of the energy re- 
quirements of several classes of functions, in particular transitive 
and one-switchable. A surprising result is that, for systolic imple- 
mentations of some of these functions, the average-case energy con- 
sumption is of the same order as worst case. For this reason, the 
energy optimization of many data-path systolic systems gives negli- 
gible returns. Another work in this area analyzes the speed and 
energy tradeoffs of dynamic and static PLA designs within various 
application domains. A major project of this reporting period was 
been the definition of a model for generator construction. The 
intent of the model is to provide a concise representation that cap- 
tures the fundamental structural and functional properties of the 
circuit. With this representation a variety of output descriptions 
may be derived. Recently, the model was refined and a language 
parser written. Work is currently underway on the backend pro- 
grams that analyze the model and produce schematics, layouts, and 
functional descriptions. 
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29848 (AD-A—176819/1/XAB) Intermediate-level com- 

puter-vision-processing algorithm development for the content- 

addressable-array parallel processor. Quarterly status report 

No. 3 for period ending 29 November 1986. (Massachusetts 

ee (USA)). 15 Dec 1986. 40p. NTIS, PC A03/ 
AOl. 

During this quarter a set of seven benchmark problems were 
developed and analyzed for the IUA. These included Hough Trans- 
form, Convex Hull, Voronoi Diagram, Minimal Spanning Tree, 
Visibility of Vertices in a projected 3-dimensional model, subgraph 
isomorphism, and the minimum-cost path between points in a 
weighted graph. These problems are commonly considered inter- 
mediate-level processing in many visions research groups parallel 
implementations of UMass intermediate level processing algorithms, 
such as Boldt’s line merging and Anandan’s motion analysis contin- 
ued to develop. A commercial processor, the TMS320C25, was 
chosen as the Intermediate Communications and Associative Proc- 
essor (ICAP) processing element. The TMS320C25 has the advan- 
tages that it is a five-million instruction per second signal-process- 
ing unit with a fast multiplier and software support for fast floating- 
point operations. It also has a built in 5 Mb/S serial port that will 
interface well with the intermediate-level communications network. 
Also being explored is a set of group-theoretic network topologies 
with respect to the communication needs of intermediate-level 
processing. This has required the analysis of the classes of commu- 
nication needed in each of the algorithms implemented. 


29849 (AD-A—177008/0/XAB) Automatic recognition 
and tracking of objects. Annual report, 1 January-31 Decem- 
ber 1985. Aggarwal, J.K. (Texas Univ., Austin (USA). 
Computer and Vision Research Center). Sep 1985. 30p. 
NTIS, PC A03/MF AO1. 

The Computer and Vision Research Center conducts a 
broad program of research in computer vision, image processing, 
and architectures for image processing. During the period of this 
report several projects were completed, including those on posi- 
tioning and tracking of objects moving in space, parallel image 
processing, and 3-D representation and recognition. The results on 
five projects are briefly presented. A. Reconstruction and Matching 
of 3-D Objects using Quadtrees/Octrees, B. 3-D Model Construc- 
tion from Multiple views Using Range and Intensity Data, C. Paral- 
lel algorithms are delineated for the important task of image nor- 
malization, D. A versatile surface representation based upon the 
earlier volumetric description developed at this Laboratory was 
formulated, and E. Interpretation of Structure and Motion from 
Line Correspondences. During the period, the group make 20 pres- 
entations, published 9 papers in refereed journals, 11 conference 
proceedings, 1 technical report, and 1 non-refereed abstract. A 
complete listing of these activities is provided at the end of this 
report. 


29850 (ANL—86-43) Toolpack/1 Release 2 introductory 
guide: Second Edition, October 1986. Cowell, W.R.; Hague, 
S.J.; Iles, R.M.J. (Argonne National Lab., IL (USA)). Mar 
1987. Contract W-31109-ENG-38. 89p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE87009378. 

This guide introduces Toolpack/1 Release 2, the second 
public release of Toolpack/1, an integrated suite of Fortran 77 soft- 
ware tools. The guide describes the background to the Toolpack 
project and explains the basic concepts and terms involved in the 
design and use of the tool suite. It also summarizes the facilities 
available in the second release and refers readers to other Tool- 
pack/1 documentation for more detailed discussion. This guide 
should be regarded as essential preliminary reading for all prospec- 
tive users of Toolpack/1. 


29851 (ANL—87-10) An algebraic theory of program 
specification and correctness using symmetry operations. Ga- 
briel, J.R. (Argonne National Lab., IL (USA)). Mar 1987. 
Contract W-31109-ENG-38. 21p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE87009226. 

This report applies some methods from the theory of group 
representation to the questions of program specification and knowl- 
edge about programs. The theory is that of a program as a transfor- 
mation on a state space, and operators commuting with that trans- 
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formation being symmetries of the program, means of specifying 
properties, and generators of program invariants. Because a pro- 
gram can simulate a system in the real world, there is a correspond- 
ing model of engineered artifacts, that is, manmade objects having a 
theory for their design. 


29852 (ANL—87-12) User's guide to Toolpack/1 (Release 
2) in a Unix environment. Cowell, W.R.; Garbow, B.S. (Ar- 
onne National Lab., IL (USA)). Mar 1987. Contract W- 
1109-ENG-38. 42p. NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE87009246. 

This is a guide to the use of a collection of Unix shell scripts 
that extend the Fortran analyzing and transforming capabilities of 
Unix by invoking a set of tools from Toolpack/1 (Release 2). It is a 
substantial revision and update of Argonne report ANL/MCS-TM- 
77, which served as a Unix users’ guide to the first release of Tool- 
pack/1. 


29853 (CONF-8704114—1) VACATION: A microcom- 
puter based scheduling tool. Das, S.; Whitaker, R.A. (Oak 
Ridge National Lab., TN (USA)). "1987. Contract ACO0S5- 
840R21400. 10p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87009023. 

From 18. annual Pittsburgh conference on modeling and 
simulation; Pittsburgh, PA, USA (24 Apr 1987). 

VACATION is a microcomputer based vacation scheduling 
tool where the scheduling concept is based on seniority of employ- 
ee, while maintaining the minimum requirements of each craft cate- 
gory for each work location. Employee inputs to this decision 
process are his priorities on the different blocks of vacation days 
and his choice of dates for each of those priorities. The seniority 
concept is used on a priority basis only, so that the senior-most 
person does not get all his priorities at the very outset of the sched- 
uling process. Each employee receives the vacation dates specified 
at a given priority level before the scheduling of vacation is contin- 
ued for the next priority based on seniority for all the employees. 
VACATION generates three different types of reports for each 
day of the calendar year (ic. CALENDAR, STATUS, AND 
SURPLUS) to aid management in relocating employees in case of a 
shortage of skills. VACATION is a user-friendly, interactive and 
menu-driven vacation scheduling tool, written in PASCAL pro- 
gramming language; it runs on an IBM-PC, or its compatibles, with 
minimum memory requirements of 256K. VACATION has been 
implemented in a work environment of 42 employees, 3 craft cate- 
gories and 13 different work locations. 


29854 (DOE/ER/25015—1) Computation and graphics in 
mathematical research: Progress report, June 10, 1986-May 
31, 1987. Hoffman, D.A.; Spruck, J. (Massachusetts Univ., 
Amherst (USA). Dept. of Mathematics and Statistics). Mar 
1987. Contract FG02-86ER25015. 13p. NTIS, PC A02. File 
Number DE87008769. 

We are actively developing and using interactive graphics 
software to study global problems in differential geometry, the cal- 
culus of variations and mathematical physics. The software is de- 
signed to be easily linked to numerical algorithms that solve partial 
differential equations so that the results of a computation can be im- 
mediately visualized and parameters of the problem can be modi- 
fied as needed. Our aim has been to create an integrated environ- 
ment where advanced graphics and high speed numerical computa- 
tion are used to explore significant scientific problems. We have 
spent a great deal of time and effort designing such a facility and 
we have demonstrated the value of this approach to doing research. 
We have also made significant progress in joint work with a group 
of polymer scientists in the identification of fluid interfaces in block 
copolymers. 


29855 (EGG—2500) ANISN/PC manual. Parsons, D.K. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Apr 1987. 
Contract AC07-761D01570. 92p. NTIS, PC A05/MF AOI; 
1; GPO Dep. File Number DE87009363. 

The ANISN/PC code for one-dimensional transport theory 
calculations is documented in this manual. Documentation includes 
sections entitled “Theoretical Foundations,” “User's Guide,” and 
“Programmer's Guide.” Additional features include an "ANISN/ 
PC Lexicon” and an “Annotated Bibliography.” ANISN/PC, a 
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modified version of ANISN-W, solves the multigroup finite differ- 
ence discrete ordinates equations with anisotropic scattering. New 
features include standard FORTRAN-77 programming, standard 
interface file capabilities, and an optional diffusion synthetic accel- 
eration routine for the inner iterations. 


29856 (IAEA-TECDOC—386) Model for Analysis of the 
Energy Demand (MAED) users’ manual for version MAED-1. 
(International Atomic Energy Agency, Vienna (Austria)). 
Sep 1986. 264p. NTIS (US Sales Only), PC Al2/MF AO0O1. 
File Number DE87701937. 

This manual is organized in two major parts. The first part 
includes eight main sections describing how to use the MAED-1 
computer program and the second one consists of five appendices 
giving some additional information about the program. Concerning 
the main sections of the manual, Section 1 gives a summary de- 
scription and some background information about the MAED-1 
model. Section 2 extends the description of the MAED-1 model in 
more detail. Section 3 introduces some concepts, mainly related to 
the computer requirements imposed by the program, that are used 
throughout this document. Sections 4 to 7 describe how to execute 
each of the various programs (or modules) of the MAED-1 pack- 
age. The description for each module shows the user how to pre- 
pare the control and data cards needed to execute the module and 
how to interpret the printed output produced. Section 8 recapitu- 
lates about the use of MAED-1 for carrying out energy and elec- 
tricity planning studies, describes the several phases normally in- 
volved in this type of study and provides the user with practical 
hints about the most important aspects that need to be verified at 
each phase while executing the various MAED modules. 


29857 (IC—86/143) Attracting centre of a continuous 
self-map of the interval. Xiong Jincheng. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1986. 
13p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701953. 

For any continuous map of the interval (0,1) (1) every o- 
limit point of an w-limit point is an w-limit point of an @-limit point 
... (infinitely repeat the phrase of an w-limit point). (2) the set of w- 
limit points which is not an w-limit point of an w-limit point is 
either empty or infinitely countable, and (3) every w-limit point of 
an @-limit point is recurrent (or almost periodic) if and only if the 
periods of all periodic points are powers of 2. 9 references. 


29858 (IC—86/151) Intersection theorems, inclusion 
theorems and related results. Jiang Jiahe. (International 
Centre for Theoretical Physics, Trieste (Italy)). Jul 1986. 
14p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701956. 


In the present paper derived from the principle of KKM 
(Knaster, Kuratowski, and Mazurkiewicz) mappings are some inter- 
section theorems, inclusion theorems and related results, generaliz- 
ing a number of known results. 7 references. 


29859 (K/CSD/INF—86/21) Boundary element method 
for three-dimensional heat transfer in regions with symmetry. 
Giles, G.E.; Gray, L.J.; Wendel, M.W. (Oak Ridge Gaseous 
Diffusion Plant, ‘TN (USA); Oak Ridge National Lab., TN 
(USA)). 1987. Contract AC05-840R21400. 8p. (CONF- 
870623—2). NTIS, PC A02. File Number DE87007575. 

From 22. AIAA thermophysics conference; Honolulu, HI, 
USA (8 Jun 1987). 

Steady-state heat transfer through a contact region (circular 
and elliptical) is solved numerically by the boundary element 
method. Exploiting the symmetry of the problem, specialized 
Green's functions are employed, thereby considerably simplifying 
the task of constructing an appropriate mesh (i.e., highly refined 
near the contact edge). Moreover, accurate fluxes for this difficult 
problem are obtained utilizing a new extrapolation technique for 
treating the edge discontinuity. The application of specialized 
Green's functions is also illustrated on another three-dimensional 
problem of practical importance, that of temperature profiles in an 
electrochemical plating cell. 
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29860 (LA-UR—87-1353) The Los Alamos experience, 
1943-1954, Metropolis, N. (Los Alamos National Lab., NM 
(USA)). 1987. Contract W-7405-ENG-36. 18p. (CONF- 
870592—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE87009003. 
From American Computing Machinery conference on histo- 
ry of scientific and numeric computation; Princeton, NJ, USA (1 
May — 
A historical overview of computer development at Los 
Alamos is given. (WRF) 


29861 (LBL—23056) Geometry and physics. Zumino, B. 
(Lawrence Berkeley Lab., CA (USA)). Mar 1987. Contract 
AC03-76SF00098. 12p. (UCB-PTH—87/13; CONF- 
8611153—1). NTIS, PC A02. File Number DE87009169. 

From Symposium to celebrate the sixtieth birthday of T.D. 
Lee, and to commemorate the thirtieth anniversary of parity non- 
conservation; New York, NY, USA (22 Nov 1986). 

An introduction was provided for physicists to the concept 
of the line bundle and some of its physical applications. 


29862 (N—87-17441) Comparison of five benchmarks. 
Huss, J. E.; Pennline, J. A. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research 
Center). Feb 1987. 15p. (NASA-TM—88956; E—3411; 
NAS—1.15:88956). NTIS, PC A02/MF AO1. 

Five benchmark programs were obtained and run on the 
NASA Lewis CRAY X-MP/24. A comparison was made between 
the programs codes and between the methods for calculating per- 
formance figures. Several multitasking jobs were run to gain experi- 
ence in how parallel performance is measured. 
29863 (N—87-17529) Research program in advanced in- 
formation systems. Final report. Vandervelde, W.E. (Massa- 
chusetts Inst. of Tech., Cambridge (USA)). Feb 1987. 22p. 
aot NAS—1.26:180150). NTIS, PC A02/ 

A 

Topics addressed cover: identification of large space struc- 
ture dynamics; special-purpose architectures for computational fluid 
dynamics; fault-tolerant processor architectures; data flow tech- 
niques; software specification and verification tools; management of 
software development; software environment for concurrent com- 
puting; and parallel algorithms and architectures for the solution of 
partial differential equations. 


29864 (NUREG/CR—4491) Development of models for 
warm prestressing. Stonesifer, R.B.; Rybicki, E.F. (Compu- 
tational Mechanics, Julian, PA (USA); PROSIG, Inc., 
Tulsa, OK (USA); Materials Engineering Associates, Inc., 

MD (USA); Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering Safety). Jan 
1987. 75p. (MEA—2122). NTIS, PC A04/MF A0O1 - GPO. 
File Number T187900475. 

The objective of this project is to evaluate available mathe- 
matical models and associated fracture criteria for predicting warm 
prestress (WPS) effects. A verified model of the WPS phenomenon 
is required before credit for improved low temperature toughness 
can be taken in analysis of postulated accident scenarios such as 

ized thermal shock. The primary basis of evaluation is finite- 
element analysis using a highly refined mesh and work hardening, 
modeled by a piece-wise linear fit of stress-strain data. The criteria 
being evaluated are J/sub e/ (Chell, et al.), critical stress (Curry), 
T*/sub p/ (Atluri) and a criterion introduced herein which is relat- 
ed to differential CTOD and denoted dCTOD*FLOW. The finite 
element model is used to simulate a load-unload-cool-fracture 
(LUCF) type of WPS cycle for which experimental results are 
available. The various models and criteria are evaluated in terms of 
their agreement with the finite-element results such as crack open- 
ing displacements, stresses and plastic-zone sizes, and in terms of 
their ability to predict fracture load. The nonfinite-element-based 
models of Chell and Curry are used to simulate 32 additional WPS 
experiments so as to further assess the relative merits of the models 
and the J/sub e/, critical stress, and dCTOD*FLOW fracture crite- 
ria. While K/sub Ic/ scatter band behavior allows significant lati- 
tude for manipulation of model predictions, which impedes critical 
evaluation of the models and criteria, both models and all three 
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fracture criteria are found to predict WPS behavior which is quali- 
tatively consistent with experimental data. 


29865 (ORNL/TM—10107) Extension of O-theory to 
problems of logical inferencing. Oblow, E.M. (Oak Ridge 
National Lab., TN (USA)). Mar 1987. Contract ACO05- 
840R21400. 49p. (CESAR—87/05). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87007834. 

This paper extends Operator-Uncertainty Theory (OT) to 
the problem of uncertainty propagation in logical inferencing sys- 
tems. The OT algebra and propositional interpretations presented in 
previous papers are applied here to derive operators for logical in- 
ferencing in the presence of conflict and undecidability. Operators 
for propagating uncertainties through the logical operations of dis- 
junction and conjunction are defined. In addition, new OT opera- 
tors for implication, modus ponens and modus tollens are also pro- 
posed. The operators derived using the OT methodology are found 
to give rise to a four-valued logic similar to that used in computer 
circuit design. This framework allows uncertainty in inferencing to 
be represented in the form of rules convenient for use in expert sys- 
tems as well as logical networks. The theory is general enough to 
deal with questions of conflict and undecidability, and to propagate 
their effects through the most widely used inference operations. 


—s (ORNL/TM—10384) aes solution of Lg 


systems on distributed-memory m 

M.T.; Romine, C.H. (Oak Ridge National Lab., TN (USA)y 
Mar 1987. Contract AC05-840R21400. 45p. NTIS, PC 
A03/MF AO01; 1; GPO Dep. File Number DE87008558. 

Several parallel algorithms are presented for solving triangu- 
lar systems of linear equations on distributed-memory multiproces- 
sors. New wavefront algorithms are developed for both row-orient- 
ed and column-oriented matrix storage. Performance of the new al- 
gorithms and several previously proposed algorithms in analyzed 
theoretically and illustrated empirically using implementations on 
commercially available hypercube multiprocessors. 


29867 (SAND—85-2478) A user’s manual for the Sandia 
One-Dimensional Direct and Inverse Thermal (SODDIT) 
code. Blackwell, B.F.; Douglass, R.W.; Wolf, H. (Sandia 
National Labs., Albuquerque, NM (USA); Nebraska Univ., 
Lincoln (USA). Dept. of Mechanical Engineering; Arkansas 
Univ., Fayetteville (USA). Dept. of Mechanical Engineer- 
ing). May 1987. Contract AC04-76DP00789. 128p. NTIS, 
PC A07/MF AOI; 1; GPO Dep. File Number DE87009245. 

The SODDIT computer code is a reliable tool for solving a 
wide variety of one-dimensional transient heat conduction prob- 
lems. Originally developed in 1972 to predict the ablation of graph- 
ite/carbon bodies reentering the earth’s atmosphere, it has since 
been modified by the authors to extend its capabilities well beyond 
its original scope. This manual describes the SODDIT code in 
detail and instructs the reader in its use. Several example problems 
of both direct and inverse heat conduction are presented, and the 
solutions obtained from SODDIT are compared with the solutions 
obtained from other sources. Examples of printed output from 
SODDIT are included. 7 refs., 13 figs., 28 tabs. 


29868 (SAND—86-2159) Improving the performance of a 
code for solving Stiff Systems of ODEs. Salane, D.E. (Sandia 
National Labs., Albuquerque, NM (USA)). Nov 1986. Con- 
tract AC04-76DP00789. 26p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87009379. 

The performance of LSODE, a widely used code for solving 
stiff systems of ordinary differential equations, has been improved 
by using strategies that reduce the need to evaluate Jacobians. Two 
such strategies are examined, and each has been implemented in 
LSODE. Numerical experiments show that the modified versions 
of LSODE outperform a standard library version on a variety of 
difficult stiff test problems. 


29869 (SAND—87-0443) An input/output subsystem for 
the SANDAC V. Harris, D.L. (Sandia National Labs., Albu- 
querque, NM (USA)). May 1987. Contract AC04- 
76DP00789. 68p. NTIS, PC A04. File Number 
DE87009691. 
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This report describes the input/output subsystem that is pro- 
vided with the Hawk operating system and the SANDAC V com- 
puter. Examples and templates are provided so that custom subsys- 
tems, which match specific application needs, can be configured. 


29870 (SLAC-PUB—4288) Floating point coprocessor up- 
grade. Weber, T. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Apr 1987. Contract AC03- 
76SF00515. 10p. (CONF-8704106—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87008864. 

From Hewlett Packard Exposition; Oakland, CA, USA (17 
Apr 1987). 

A method was developed to increase the throughput of the 
Hewlett Packard, 98635A floating point processor equipped, model 
236C computer. The increase was carried out in three phases each 
with a clock and or chip change during the modification. Two pro- 
grams were written to test the results and evaluate the increases in 
performance made to the computer. The first one shows reduction 
in processing times of 34.3%, while the other recorded 34.6%. 


29871 (UCID—21011-Vol.2) Software analysis document 
for DOEDEF Translator Module Pool A. Wimple, C. (Law- 
rence Livermore National Lab., CA (USA)). 9 Mar 1987. 
Contract W-7405-ENG-48. 69p. NTIS, PC A04/MF AOl1. 
File Number DE87008876. 

The Department of Energy Data Exchange Format 
(DOEDEF) Translator Module Pool A (hereafter referred to as the 
“pool”) is intended to reduce the manpower required to rewrite the 
DOEDEFEF translator software already in existence throughout the 
Department of Energy Nuclear Weapons Complex (DOE NWC). 
Each portion of the DOEDEF exchange system and therefore each 
site’s DOEDEF translator software must be rewritten during the 
transition from Phase 1.0 to Phase 1.5 of DOEDEF. By providing 
a pool, some of which (if not all) can be used by multiple NWC 
sites, the effort required to move from Phase 1.0 to Phase 1.5 can 
be reduced. 


29872 (UCRL—53745) The Livermore Fortran Kernels: 
A computer test of the numerical performance range. McMa- 
hon, F.H. (Lawrence Livermore National Lab., CA (USA)). 
Dec 1986. Contract W-7405-ENG-48. 204p. NTIS, PC 
A10/MF A0O1; 1; GPO Dep. File Number DE87009360. 

A computer performance test that measures a realistic float- 
ing-point performance range for Fortran applications is described. 
A variety of computer performance analyses may be easily carried 
out using this small central processing unit (cpu) test that would be 
infeasible or too costly using complete applications as benchmarks, 
particularly in the developmental phase of an immature computer 
system. The problem of benchmarking numerical applications suffi- 
ciently, especially on new supercomputers, is analyzed to identify 
several useful roles for the Livermore Fortran Kernal (LFK) test. 
The 24 LFK contain enough samples of Fortran practice to expose 
many specific inefficiencies in the formulation of the Fortran 
source, in the quality of compiled cpu code, and in the capability of 
the instruction architecture. Examples show how the LFK may be 
used to study compiled Fortran code efficiency, to test the ability 
of compilers to vectorize Fortran, to simulate mature coding of 
Fortran on new computers, and to estimate the effective subrange 
of supercomputer performance for Fortran applications. Cpu per- 
formance measurements of several Fortran benchmarks and numeri- 
cal applications that correlate well with the cpu performance range 
measured by the LFK test are presented. The numerical perform- 
ance metric Mflops, first introduced in 1970 in this cpu test to 
quantify the cpu performance range of numerical applications, is 
discussed. Analyses of the LFK performance results argue against 
reducing the cpu performance range of supercomputers to a single 
number. The 24 LFK measured rates show a realistic variance in 
Fortran cpu performance that is essential data for circumspect com- 
puter evaluations. Cpu performance data measured by the LFK test 


on a number of recent computer systems are tabulated for refer- 
ence. 


ERA-12/14 / 4122 


29873 (UCRL—91752) An environment for the integra- 
tion of existing software tools. Blattner, M.M.; Joy, K.L,; 
Kelly, B.E.; Zimmerman, D.L. (Lawrence Livermore Na- 
tional Lab., CA (USA); California Univ., Davis (USA)). 8 
Nov 1984. Contract W-7405-ENG-48. 15p. (CONF- 
8406354—1). NTIS, PC A02/MF AO0i; 1; GPO Dep. File 
Number DE87008 140. 

From Symposium on programming languages and program- 
ming environments; Seattle, WA, USA (25 Jun 1984). 

A framework is described that may be used to put together: 
existing development tools; a highly interactive user interface; a da- 
tabase; and four object-oriented software managers. The system 
supports concurrency and large data bases of information. The en- 
vironment planned is to evolve and expand over a period of years, 
so the design must allow for quick detachment and assembly of 
tools into the system. And, finally, the environment was created to 
serve as a basis for future design in the study of environments. 


29874 (UCRL—91981) Integrated analytic spatial and 
temporal anti-aliasing for polyhedra in 4-space. Grant, C.W. 
(Lawrence Livermore National Lab., CA (USA)). 22 Apr 
1985. Contract W-7405-ENG-48. 8p. (CONF-850727—2). 
NTIS, PC A02. File Number DE87008143. 

From SIGGRAPH '85; San Francisco, CA, USA (22 Jul 
1985). 

; A visible surface algorithm with integrated analytic spatial 
and temporal anti-aliasing is presented. This algorithm models 
moving polygons as four dimensional (X,Y,Z,T) image space poly- 
hedra, where time (T) is treated as an additional spatial dimension. 
The linearity of these primitives allows simplification of the analyt- 
ic algorithms. The algorithm is exact for non-intersecting primi- 
tives, and exact for the class of intersecting primitives generated by 
translation and scaling of 3-d (X,Y,Z) polygons in image space. 
This algorithm is an extension of Catmull’s analytic visible surface 
algorithm for independent pixel processing, based on the outline for 
integrated spatial and temporal anti-aliasing given by Korien and 
Badler. An analytic solution requires that the visible surface calcu- 
lations produce a continuous representation of visible primitives in 
the time and space dimensions. Visible surface algorithm, graphical 
primitives, and filtering algorithm (by Feibush, Levoy and Cook), 
are extended to include continuous representation of the additional 
dimension of time. A performance analysis of the algorithm con- 
trasted with a non-temporally anti-aliased version is given. 


29875 (UCRL—92797) Stability results applicable to 
adaptive control. Payne, A.N. (Lawrence Livermore Nation- 
al Lab., CA (USA)). Nov 1985. Contract W-7405-ENG-48. 
9p. (CONF-8511271—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87008155. 

From 19. Asilomar conference on circuits, systems and com- 
puters; Pacific Grove, CA, USA (6 Nov 1985). 

Some relatively simple stability results are proven for a par- 
ticular system of time-varying difference equations. It is shown that 
these results are useful in analyzing the stability and convergence of 
a wide class of adaptive control schemes. In particular, the results 
are applied to demonstrate the stability and convergence of two 
quite disparate adaptive control algorithms. 


29876 (UCRL—95709) DI: An interactive debugging in- 
terpreter for applicative languages. Skedzielewski, S.K.; 
Yates, R.K.; Oldehoeft, R.R. (Lawrence Livermore Nation- 
al Lab., CA (USA); Colorado State Univ., Fort Collins 
(USA)). 12 Mar 1987. Contract W-7405-ENG-48. 13p. 
(CONF-870675—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87006822. 

From Association for Computing Machinery/Special Inter- 
est Group on Programming Language symposium: interpreters and 
interpretive techniques; St. Paul, MN, USA (24 Jun 1987). 

The DI interpreter is both a debugger and interpreter of 
SISLAL programs. Its use as a program interpreter is only a small 
part of its role; it is designed to be a tool for studying compilation 
techniques for applicative languages. DI interprets dataflow graphs 
expressed in the IF1 and IF2 languages, and is heavily instrumented 
to report the activity of dynamic storage activity, reference count- 
ing, copying and updating of structured data values. It also aids the 
SISAL language evaluation by providing an interim execution vehi- 
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cle for SISAL programs. DI provides determinate, sequential inter- 
pretation of graph nodes for sequential and parallel operations in a 
canonical order. As a debugging aid, DI allows tracing, breakpoint- 
ing, and interactive display of program data values. DI handles cre- 
ation of SISAL and IF1 error values for each data type and propa- 
gates them according to a well-defined algebra. We have begun to 
implement IF1 optimizers and have measured the improvements 
with DI. 


29877 (UCRL—96261) Reduced-storage techniques in the 
numerical method of lines. Hindmarsh, A.C.; Brown, P.N. 
(Lawrence Livermore National Lab., CA (USA)). Feb 
1987. Contract W-7405-ENG-48. 9p. (CONF-870677—2). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87007093. 

From 6. IMACS international symposium on computer 
methods for partial differential equations; Bethlehem, PA, USA (23 
Jun 1987). 

The method of lines replaces a PDE problem by an ODE 
initial value problem which is typically stiff and often solved by 
BDF methods. This normally requires the system Jacobian matrix. 
But Krylov subspace iteration methods solve linear systems without 
explicit need for the matrix. Within a BDF method and Newton 
(nonlinear) iteration, a Krylov method such as GMRES (General- 
ized Minimum Residual) can be used with the matrix involved only 
in operator form by way of a difference quotient. We present a 
scaled and preconditioned GMRES algorithm called SPIGMR. For 
reaction-transport PDE systems, several preconditioners arise in a 
natural way, using the reaction and transport operators separately, 
or in succession as in operator splitting. A variant of the general 
purpose solver LSODE, called LSODPK, contains various precon- 
ditioned Krylov methods. Tests on a reaction-diffusion system dem- 
onstrate their effectiveness. 


29878 A fully parallel algorithm for the symmetric Eigen- 
value problem. Dongarra, J.J.; Sorensen, D.C. (Mathematics 
and Computer Science Div., Argonne National Lab., 9700 
South Cass Avenue, Argonne, IL). SIAM Journal on Scien- 
tific and Statistical Computing; 8: No. 2, 139-154(Mar 1987). 
Contract W-31-109-ENG-38;A.C05-840R21400. 

In this paper the authors present a parallel algorithm for the 
symmetric algebraic eigenvalue problem. The algorithm is based 
upon a divide and conquer scheme suggested by Cuppen for com- 
puting the eigensystem of a symmetric tridiagonal matrix. They 
extend this idea to obtain a parallel algorithm that retains a number 
of active parallel processes that is greater than or equal to the ini- 
tial number throughout the course of the computation. They give a 
new deflation technique which together with a robust root finding 
technique will assure computation of an eigensystem to full accura- 
cy in the residuals and in the orthogonality of eigenvectors. A brief 
analysis of the numerical properties and sensitivity to round off 
error is presented to indicate where numerical difficulties may 
occur. The algorithm is able to exploit parallelism at all levels of 
the computation and is well suited to a variety of architectures. 
Computational results are presented for several machines. These re- 
sults are very encouraging with respect to both accuracy and 
speedup. A surprising result is that the parallel algorithm, even 
when run in serial mode, can be significantly faster than the previ- 
ously best sequential algorithm on large problems, and is effective 
on moderate size problems when run in serial mode. 


29879 Hypercube algorithms and implementations. Mc 
Bryan, O.A.; Van De Velde, E.F. (Courant Institute of 
Mathematical Sciences, New York Univ., New York, NY). 
SIAM Journal on Scientific and Statistical Computing; 8: No. 
2, 227-287(Mar 1987). 

Parallel algorithms are presented for important components 
of computational fluid dynamics algorithms along with implementa- 
tions on hypercube computers. These programs, used to solve hy- 
perbolic and elliptic equations, achieve high efficiency on 5- and 7- 
dimensional hypercubes. For elliptic equations, a parallel precondi- 
tioned conjugate gradient method is described which has been used 
to solve pressure equations discretized with high order finite ele- 
ments on irregular grids. A parallel full multigrid method and a 
parallel fast Poisson solver are also presented. Hyperbolic conserva- 
tion laws have been discretized with parallel versions of finite dif- 
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ference methods and with the random choice method. The per- 
formance of these algorithms is analyzed in terms of machine effi- 
ciency, communication time, bottlenecks and software development 
costs. A key aspect of this work is the development of a library of 
parallel operators for distributed vectors and matrices, efficient for 
both full and sparse data. The implementation of these operators on 
hypercubes is described along with measurements of communica- 
tion effects. Using the library, the PDE algorithms mentioned 
above have been implemented on both serial computers and on hy- 
percubes without any code modification. All interprocess communi- 
cation is hidden in library routines. A general parallel computer 
simulator is described along with its use in the development of the 
algorithms. The relation of the model problems solved here to the 
more complex physical problems encountered in real fluids is dis- 
cussed. Techniques are developed for comparing the behavior of an 
algorithm on different architectures as a function of problem size 
and local computational effort. 


29880 Information processing in the non-homogeneous en- 
vironment. Brockelsby, H.C.; Crandall, D.L. (Idaho Nation- 
al Engineering Lab. EG and G Idaho, Inc.). pp 563-572 of 
Applications of artificial intelligence in engineering prob- 
lems. Sriram, D.; Adey, R. New York, NY; Springer-Verlag 
New York Inc. (1986). (CONF-860472—). 

From 1. international conference on applications of AI to en- 
gineering problems; Southhampton, UK (15 Apr 1986). 

The successful implementation of computer aided engineer- 
ing technology requires the effective integration of diverse informa- 
tion and many different individuals, activities and computing sys- 
tems. Given the evolution of CAE tools, it is not reasonable to 
expect that a large homogeneous environment is possible in the 
foreseeable future. In this non-homogeneous environment, however, 
access to the appropriate automated aid at the correct time in the 
design process will become increasingly important to effectiveness 
and productivity. It is in recognition of these facts that steps have 
been undertaken at EG&G. This paper describes the progress to 
date and the challenges to artificial intelligence encountered in our 
work toward a usable “Engineering Automation Guide.” 


29881 Graphics and movies for nonlinear finite element 
simulations. Law, E.S.; Belytschko, T.; Liu, W.K.; Kenne- 
dy, J.M. (Northwestern Univ., Evanston, IL). pp 43-48 of 
Finite element methods, modeling and new applications. 
Patton, E.M.; Chung, H.; Hatt, F.; Hui, D.; Kamel, H.A. 
New York, NY; American Society of Mechanical Engineers 
(1986). (CONF-860722—). 

From ASME pressure vessel and piping conference and ex- 
hibit; Chicago, IL, USA (20 Jul 1986). 

In developing movies of three-dimensional, finite element 
simulations of nonlinear transient response, algorithms for identify- 
ing interior nodes and edges in finite element meshes are useful. An 
extremely simple and fast algorithm, in which the interior nodes are 
identified by assembling the normals to all surfaces of the model ac- 
cording to the usual finite element assembly procedure, is described 
in this paper. Comparisons with a sort-search algorithm shows a 
tenfold reduction in running time; running time is always a linear 
function of the number of nodes or elements. Some examples of ap- 
plications are given. 


29882 Controi algorithms for autonomous robot naviga- 
tion. Jorgensen, C.C. (Oak Ridge National Lab., Martin 
Marietta Energy Systems, Oak Ridge, TN). pp 100-106 of 
Proceedings of the international topical meeting on ad- 
vances in human factors in nuclear power systems. La 
Grange Park, IL; American Nuclear Society (1986). 
(CONF-860415—). Contract AC05-840R21400. 

From International topical meeting on advances in human 
factors in nuclear power systems; Knoxville, TN, USA (21 Apr 
1986). 

. This paper examines control algorithm requirements for au- 
tonomous robot navigation outside laboratory environments. Three 
aspects of navigation are considered: navigation control in explored 
terrain, environment interactions with robot sensors, and navigation 
control in unanticipated situations. Major navigation methods are 
presented and relevance of traditional human learning theory is dis- 
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cussed. A new navigation technique linking graph theory and inci- 
dental learning is introduced. 


29883 Resource managers in functional programming. 
Brock, J.D. (Lab. for Computer Science, Massachusetts In- 
stitute of Technology, Cambridge, MA 02139). Journal of 
Parallel and Distributed Computing; 1: No. 1, 5-21(Aug 
1984). 

The sole effect of expression evaluation in a functional pro- 
gramming language is the production of a resultant value. This ab- 
sence of side effects greatly facilitates both the formal characteriza- 
tion and the concurrent execution of functional programs. Unfortu- 
nately, the absence of side effects also conflicts with conventional 
means of achieving input/output, interprocess communication, and 
resource allocation. By incorporating the history of communication 
into a stream, functional programs can be written for I/O and com- 
munication. Using the stream concept, managers may be written to 
control access to resources shared by several processes. 


9903 Information Handling 


REFER ALSO TO CITATION(S) 28331, 28954, 29863 


29884 (DOE/TIC—4616-Rev.3) Resource directory of 
DOE information organizations. Jared, M. (ed.). (USDOE 
Office of Scientific and Technical Information, Oak Ridge, 
TN). Jan 1987. 19ip. NTIS; GPO Dep. File Number 
DE87003393. 

This Directory is the 1987 update of DOE/TIC-4616. It is a 
guide to information components of the Department of Energy 
(DOE) and is arranged by organization. When applicable, individ- 
ual offices are listed hierarchically. Organization and personal name 
indexes are included. 


29885 (INIS-mf—10331) AUTOCAT. Knowledge-based 
formal acquisition system according to INIS rules demon- 
strated by the example of physics core journals. Report cover- 
ing the period January 1, 1986 to June 30, 1986. (Technische 
Hochschule Darmstadt (Germany, F.R.). Fachbereich Infor- 
matik). Jul 1986. 21p. (In German). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87751347. 

The AUTOCAT system is designed to perform the follow- 
ing two main tasks: Orientation in the input data representing a 
given journal, or relevant contents thereof, with the main purpose 
of the identification process being to yield a task-specific interpreta- 
tion of all relevant parts of text. Transformation of the information 
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units found in the input data into the AUTOCAT output format, in 
accordance with the INIS Cataloguing Rules. Since the processing 
structure largely depends on the (static) structure of journals, the 
representation of the object structure of the various physics core 
journals selected for the project is of great importance. Among the 
various representation concepts available, frames are particularly 
suited for use as an underlying data structure. So the frame concept 
of Minsky will be modified and enhanced to meet the specific re- 
quirements of the project. The basic information for data handling. 
ie. identification and cataloguing, will be codified to rules and inte- 
grated into the frame concept. Realisation is planned to be in 
PROLOG. 


29886 (UCID—21028) Productivity assessment of an in- 
tegrated voice/data workstation. Banks, W.W.; Prassinos, 
P.G. (Lawrence Livermore National Lab., CA (USA)). Mar 
1987. Contract W-7405-ENG-48. 56p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87009098. 

More than 500 management information systems are used by 
the Air Force Logistics Command (AFLC) to help keep the US 
Air Force’s aerospace weapon systems in combat-readiness 
throughout the world. To accomplish its logistics mission, the 
AFLC helps manage and track $113 billion in assets and some 
460,000 annual contracts. Major assets include 915,835 different 
supply items and the maintenance of 9418 aircraft. A staff of 
102,600 in the AFLC handles these assets through four primary 
functions: Procurement, Material Management, Distribution, and 
Maintenance. Most of the information systems used in the massive 
logistics effort were designed 20 years ago for a batch-processing 
environment. To take advantage of new developments in automated 
office systems, the AFLC has established a Logistics Management 
System (LMS) modernization plan. Under this plan the AFLC will 
update and automate its functional processes, ADP hardware, soft- 
ware, and communication networks. As part of the program, the 
AFLC is studying what changes occur in human productivity 
through the use of an automated office information system that in- 
tegrates voice and data. Lawrence Livermore National Laboratory 
was engaged to study a prototype "Integrated Voice/Data System” 
(IVDS) to assess these changes. For the prototype assessment, the 
survey used an off-the-shelf departmental IVDS system supporting 
64 workstations. Through a "survey/questionnaire” method, users 
at AFLC’s staff (management) level were asked to estimate “work 
time” saved. This report presents the results of the productivity 
study associated with implementation of an integrated voice and 
data system. These results will provide AFLC decision-makers with 
sample estimates of productivity improvements that may be expect- 
ed by an advanced integrated voice and data system. 
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CORPORATE AUTHOR INDEX 


In the Corporate Author Index, report literature is indexed using 
the name of the organization or institution responsible for issuing 
the report. Headings are provided for all report literature and for 
published literature for which a corporate approach is especially 
desirable, e.g., symposium and conference proceedings. 

Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 
document, e.g., In German, are given in parentheses at the end of 
the entry. If no language statement appears, the language is Eng- 
lish. Tables of document types and country of publication codes 
appear after the indexes. 

DOE Energy Data Base: Corporate Author Entries (DOE/ 
TIC-4585) is used in the standardization of corporate entries. DOE/ 
TIC-4585 is available for purchase from the National Technical In- 
formation Service (NTIS), U. S. Department of Commerce, Spring- 
field, Virginia 22161. 


A 


a Commission for Integrated Survey 
Study on the energy-conversion efficiency of farmland 
ecosystems in Jitai Basin, 12:28763 (R;CN) 
Academia Sinica, Beijing (China). Working Group of Flash Spectrum 
Photographic observation of the flash spectrum at the total solar 
eclipse and its preliminary results, 12:29503 (R;CN) 
Adelaide Univ. (Australia). Dept. of Physics 
Oxygen photoabsorption. Final report, 15 September 1978-31 
December 1982, 12:29529 (R;AU) 
Corp., El Segundo, CA (USA) 
Contribution of stellar winds to the composition of cosmic rays: 
exotic Ne and Fe from Wolf-Rayet stars, 12:29486 (R;US) 
of reconnection phenomena at synchronous orbit. 
Technical report, 12:29517 ‘R.US) 
——- Corp., El Segundo, CA (USA). Chemistry and Physics 


Effects of argon-ion bombardment on the basal-plane surface of 
MoS:. Technical report, 12:28852 (R;US) 
Aerospace Corp., El] Segundo, CA (USA). Space Sciences Lab. 
Single-event upset rate estimates for a 16-K CMOS 
(complementary metal oxide semiconductor) SRAM (static 
random access memory). Technical report, 12:29481 (R;US) 
— Corp., Los Angeles, CA (USA). Chemistry and Physics 


ian progress report and proposal concerning the study of 
isotopically selective, two-step, laser photodissociation of 
polyatomic molecules, 12:28938 (RUS) 
=. Research Service, Raleigh, NC (USA) 
: Effects on agricultural crops: Final report, 
err 29211 (R;US) 
Air Force Academy, CO (USA). Frank J. Seiler Research Lab. 
Photochemically pumped is (d’ *Pi/sub 2g/ — a’ *Pi/sub 2u/) 
emission in mixtures of ie + CsF;I and Is + Os: implications 
for chemically initiated, broadband optically pumped I, (d’ > 
a’) lasers, 12:28986 (R;US) 
Air Force Geophysics Lab., Hanscom AFB, MA (USA) 
for propagating waves in the solar photosphere, 
12:29483 (R;US) 
Interplanetary control of high-latitude electrodynamics, 12:29512 
;3U 


(R;US) 
Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA) 
Pick-up ion trajectories in a comet model. Master's thesis, 
12:29480 (R;US) 


Transient limits of the Fast Flux Test Facility with respect to the 
passive safety program for liquid-metal fast breeder reactors. 
Master’s thesis, 12:28552 (R;US) 

Air Force Occupational and Environmental Health Lab., Brooks 
AFB, TX (USA) 

Air sampling of polychlorinated dibenzodioxins, polychlorinated 
dibenzofurans, and polychlorinated biphenyls, Arnold AFS, 
Tennessee. Final report, 12:29195 (R;US) 

Air Products and Chemicals, Inc., Trexlertown, PA (USA) 

Catalyst performance and life in liquid-phase methanol: Final 

report, 12:28270 (R;US) 
Alabama Univ., Huntsville (USA) 

Magnetohydrodynamic (MHD) analyses of various forms of 
activity and their propagation through helio spheric 
Annual report, 1 November 1985-31 December 1986, 12:29497 
(R;US) 

Alabama Univ., University (USA). Dept. of Chemistry 

Ambient temperature liquefaction using liquid clathrates: 
Quarterly report No. 6 for the period January 16, 1986 to 
April 16, 1987, 12:28267 (R;US) 

Alabama Univ., University (USA). Dept. of Physics and Astronomy 

Research in high energy theoretical physics: Progress report, 
12:29568 (R;US) 

Alaska Univ., Fairbanks (USA). Geophysical Inst. 

Antarctic atmospheric infrasound. Final technical report, 1 July 
1981-30 September 1984, 12:29519 (R;US) 

Magnetic field annihilation in the magnetosphere and some 
geotechnical applications: Progress report for the period 2/29/ 
84 through 2/28/85, 12:29524 (R;US) 

Alaska Univ., Fairbanks (USA). Inst. of Marine Science 

R4D Program: Climatological observations in the Philip Smith 
Mountains of the North Slope, Alaska: Climatology report 
series No. 1, 12:29191 (R;US) 

Alliance Technologies Corp., Bedford, MA (USA) 
Stack testing of the mobile plasma arc unit, 12:29217 (R;US) 
Allied Corp., Kansas City, MO (USA). Bendix Kansas City Div. 

Ceramic capacitors for use in filter connectors, 12:29026 (R;US) 

CO, and Nd:YAG laser welding of stainless steel and beryllium 
copper valves: Final report, 12:28797 (R;US) 

Copper foil adhesion within polyimide/glass multilayer printed 
wiring boards: Final report, 12:29027 (R;US) 

Double diameter boring tool, 12:28981 (P;US) 

Investigation of ultrasonic methods for residual stress 
measurement in metals: Annual report, 12:29017 (R;US) 

Method for determining trace quantities of chloride in polymeric 
materials using ion selective electrodes: Final report, 12:28878 
(R;US) 

Alzeta Corp., Santa Clara, CA (USA) 

Advanced refinery process heater. Annual report, October 1985- 
September 1986, 12:28316 (R;US) 

Catalytic radiant tube -- Phase 2, proof of concept. Topical 
report, February-August 1986, 12:29041 (R;US) 

American Gas Association Labs., Cleveland, OH 

Pulse-combustion residential water heater. Final report, 

November 1980-July 1986, 12:28750 (R;US) 
Amsterdam Univ. (Netherlands) 

Electron scattering off palladium isotopes. An investigation of 
the equivalence of the anharmonic vibrator model and the 
interacting boson model, 12:29642 (R;NL) 

Thermochemical investigations on uranyl phosphates and 
arsenates, 12:28956 (R;NL) 

Amt der Steiermaerkischen Landesregierung, Graz (Austria) 

Energy plan - raw materials plan - recycling plan. Development 

rogram for raw material and energy supplies on regional 
level, 12:28697 (R;DE;In German) 





ANG COAL GASIFICATION CO., BEULAH, 


ANG Coal Gasification Co., Beulah, ND (USA) 

[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
First quarter, 1987, 12:28263 (R;US) 

AN Latvijskoj SSR, Riga. Inst. Fiziki 

Dynamics of kinks and solitary waves in linear chain with 
potential of the phi* + phi*® type, 12:29617 (R;SU;In ee 

Interference effects at dynamical neutron diffraction under 
ultrasonic excitation, 12:29742 (R;SU;In Russian) 

Large order perturbation theory fo: r oblate angular spheroidal 
functions, 12:29779 (R;SU;In Russian) 

Large order perturbation theory for the Coulomb angular 

heroidal equation.2, 12:29777 (R;S 

Self-similar solutions of non-linear equations with dissipation and 
constant force, 12:29778 (R;SU;In Russian) 

Self-similar solutions of non-linear equations with dissipation and 
constant force. 2, 12:29780 (R;SU;In Russian) 

Statistical theory of point defect reactions in solids, 12:29741 
(R;SU;In Russian) 

Time response of commercial Ge and Nal detectors, 12:29135 
(R;SU;In Russian) 

AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst. 

Nonlinear theory of kinetic drift cyclotron parametric plasma 
instability, 12:29795 (R;SU;In Russian) 

AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki 

Microscopic study of multichannel processes in a six nucleon 
system. 1. Analytical results for 3+3 channel with central 
interaction, 12:29679 (R;SU) 

Pion interferometry theory for the hydrodynamic stage of 
multiple processes, 12:29573 (R;SU) 

AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij 

Accumulation and processing system cf spectrometric 
information in low-background experiments, 12:29134 (R;SU;In 
Russian 

seein of characteristics of the U-240 cyclotron in regime 
of automatic control via micro-computer, 12:29091 (R;SU;In 
Russian) 

Applied Sciences, Inc., Silver Spring, MD (USA) 

Review and comparison of GRI (Gas Research Institute) single- 
family detached house heating and cooling loads. Topical 
report, September 1985-December 1986, 12:28753 (R;US) 

Status of compressors and electric heat pumps; review of 
research. Topical report, 12:28752 (R;US) 

Argonne National Lab., Idaho Falls, ID (USA) 

High reliability fuel in the US, 12:28614 (R;US) 

Measurements and calculation of 1 B(a,He) and **°U(n,f) reaction 
rates and a control rod mockup in ZPPR [Zero Power 
Plutonium Reactor], 12:28602 (R;US) 

Argonne National Lab., IL (USA) 

1986 annual site environmental report for Argonne National 
Laboratory, 12:29230 (R;US) 

Air pollution levels and regulations in Canada, 12:29253 (R;US) 

Air pollution levels and regulations in the Federal Republic of 
Germany, 12:28701 (R;US) 

Air pollution levels and regulations in the United Kingdom, 
12:29196 (R;US) 

algebraic theory of program specification and correctness 
using symmetry operations, 12:29851 (R;US) 

Chemical characteristics of material released during Source Term 
Experiments Project (STEP) in-pile tests: Part 1, 12:28599 

;US 

sedneeaten and heat transfer of corium-water 
interactions: Interim report, 12:28628 (R;US) 

Improving the effectiveness of environmental management 
decisions with optimization and uncertainty analysis 
techniques, 12:28702 (R;US) 

Measurement of stibine and arsine generation from the Exide 
3100-Ah lead-acid module, 12:28684 (R;US) 

Modeling of dilute two-phase multispecies solid/gas flows, 
12:28295 (R;US) 

Nuclear data and measurements series: Some comments on the 
effects of long-range correlations in covariance matrices for 
nuclear data, 12:29625 (R;US) 

The petroleum problem: manageging the gap: Volume 2, Full 
report, 12:28320 (R;US) 

Thermomechanical fatigue of type 304 stainless steel, 12:28799 

;US 


(R;US) 

Toolpack/1 Release 2 introductory guide: Second Edition, 
October 1986, 12:29850 (R;US) 

User's guide to Toolpack/1 (Release 2) in a Unix environment, 
12:29852 (R;US) 
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Science 
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Energie-Versorgung Schwaben A.G., Stuttgart (Germany, F.R.) 

Annual repost 1985 of the electric utility Energie-Versorgung 
Schwaben AG, 12:28727 (R;DE;In German) 

Energy Authority of New South Wales, Sydney (Australia) 

N.S.W. (New South Wales) sugar cane to fuel ethanol. 

Feasibility study report, 12:28462 (R;AU) 
Energy, Inc., Kent, WA (USA) 

Seismic margin review of the Maine Yankee Atomic Power 

Station: Systems analysis, 12:28664 (R;US) 
Energy Research Corp., Danbury, CT (USA) 
Zinc/air battery R and D zinc/air engineering analysis for 
electrical vehicles: Tasks III, Final report, 12: 28685 | (R;US) 
Energy Transition Corp., Santa Fe, NM (USA) 
Char-oil-water slurry study, 12:28301 (R;US) 
Envirodyne Engineers, Inc., St. Louis, MO (USA) 

Development of VOST (volatile organic sampling train) sample 
analysis protocol for water-soluble volatile POHCS (principal 
organic hazardous constituents) and PICS (products of 
incomplete combustion). Final report, December 1984-October 
1985, 12:29220 (R;US) 


Environmental Protection Agency, Anchorage, AK (USA). Alaska 
Operations Office 


US Environmental Protection Agency Cold Climate Research 
Program: Status report, 12:29299 (R;US) 
Environmental Protection Agency, Duluth, MN (USA). 
Environmental Research Lab. 


Effects of pollution on freshwater organisms. Fate and effects of 
pollutants, 12:29464 (R;US) 
Environmental Protection og Gulf Breeze, FL (USA). 
Environmental Research Lab. 


Fate of environmental pollutants, 12:28709 (R;US) 

Environmental Protection Agency, Research sie oo Park, NC 
(USA). Air and Energy Engineering Research 

German FGD/de-NOx (flue-gas aeauaean denitrification) 
experience, 12:28272 (R;US) 

Environmental Protection Agency, Research Triangle Park, NC 
(USA). Div. of Meteorology 

SAI (Systems Applications, Incorporated) Urban Airshed Model. 
Model, 12:29223 (R;US) 

Protection Agency, Research Triangle Park, NC 
(USA). Emission Standards and Engineering Div. 

VOC [volatile organic compound] emissions from volatile 
organic liquid storage tanks: Background information for 
promulgated standards, 12:29255 reine 

Protection Agency, Research Triangle Park, NC 
(USA). Environmental Monitoring and Systems Lab. 

Sampling considerations for particles and semivolatile organic 
compounds in indoor environments, 12:29218 (R;US) 

Sampling for organic ee oe 12:29216 (R;US) 

Environmental Protection Agency, Research bens ahaa Park, NC 
(USA). Office of Air Quality Planning and S' 
Opacity provisions: Background information a promulgated 
amendments, 12:29256 (R;US) 
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Environmental Protection Agency, Washington, DC (USA). Office of 
Solid Waste 

Guidance on implementation of the minimum technological 
requirements of HSWA (Hazardous and Solid Waste 
Amendments) of 1984, respecting liners and leachate-collection 
systems. Draft report, 12:29302 (R;US) 

Permit guidance manual on unsaturated-zone monitoring for 
hazardous-waste land-treatment units. Draft for public 
comment, 12:29303 (R;US) 

Environmental Protection Agency, Washington, DC (USA). Office of 
Toxic Substances 

Layman’s guide to the Toxic Substances Control Act, 12:28706 
(R;US) 

EQE, Inc., Newport Beach, CA (USA) 

Seismic margin review of the Maine Yankee Atomic Power 
Station: Fragility analysis, 12:28665 (R;US) 

Essen Univ. (Gesamthochschule) (Germany, F.R.). Fachbereich 
Chemie 

Study in the catalytic conversion of biomass, specifically rye 
straw, into aliphatic and aromatic hydrocarbons, 12:28477 
(R;DE;In German) 

ETS, Inc., Roanoke, VA (USA) 

Evaluation of fabric filter on boiler 108 at the Naval Amphibious 
Base, Little Creek, Virginia. Final report, June 1983-September 
1986, 12:29221 (R;US) 

European Organization for Nuclear Research, Geneva (Switzerland) 

Experiments at CERN in 1986, 12:29559 (R;XC) 

Evans, Carey and Crozier, Bakersfield, CA (USA) 

Productive reservoir definition, Naval Petroleum Research No. 2, 
Buena Vista Hills oil and gas field: Investigation and 
compilation of records and studies: Part 1, Executive summary, 
effective October 1, 1986, 12:28307 (R;US) 

Productive reservoir definition, Naval Petroleum Reserve No. 2, 
Buena Vista Hills oil and gas field: Investigation and 
compilation of records and studies: Part 2, Exhibits, effective 
October 1, 1986, 12:28309 (R;US) 

Productive reservoir definition, Naval Petroleum Reserve No. 2, 
Buena Vista Hills oil and gas field: Investigation and 
compilation of records and studies: Part 2, Detailed summary, 
effective October 1, 1986, 12:28308 (R;US) 

Exxon Research and Engineering Co., Annandale, NJ (USA) 

Measurement of orientation of surfactant molecules at a liquid-air 
interface by optical second-harmonic generation, 12:28931 
(R;US) 


F 


Federal Aviation Administration, Atlantic City, NJ (USA). Technical 
Center 


Development of a large-scale antimisting kerosene blender. Final 

report, September 1982-December 1984, 12:28319 (R;US) 
Fenix and Scisson, Inc., Mercury, NV (USA) 

NNWSI hole histories: UE-25c No. 1, UE-25c No. 2, UE-25c 

No. 3, 12:28376 (R;US) 
Fermi National Accelerator Lab., Batavia, IL (USA) 

Antiproton acceleration in the Fermilab Main Ring and 
Tevatron, 12:29061 (R;US) 

Cosmological stability of quantum compactification, 12:29488 
(R;US) 

FNAL Booster intensity, extraction, and synchronization control 
for collider operation, 12:29082 (R;US) 

Operational experience with superconducting synchrotron 
magnets, 12:29081 (R;US) 

Photosensitive dopants for liquid noble gases, 12:29166 (P;US) 

Producing and supporting sharable software, 12:29554 (R;US) 

Site environmental report for calendar year 1986, 12:29335 
(R;US) 

Stars of bosons with non-minimal energy-momentum tensor, 
12:29489 (R;US) 

Status of (US) High Energy Physics Networking, 12:29553 
(R;US) 
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Florida State Univ., Tallahassee (USA). Inst. of Molecular 
Biophysics 


Selective excitation, relaxation and energy channeling in 
molecular systems: Progress report, June 1, 1984-February 1, 
1987, 12:29350 (R;US) 
Florida Univ., Gainesville (USA) 
[Theoretical and experimental investigations of fluctuation 
seaivaune properties of liquid solutions]: Technical 
gress report for 15 April 1985-14 April 1986, 12:28921 
(RUS) 
Florida Univ., Gainesville (USA). Dept. of Chemical Engineering 
The coupling of thermochemistry and phase diagrams for Group 
III-V semiconductor systems: Progress report, September 1, 
1986-August 31, 1987, 12:28859 (R;US) 
Florida Univ., Gainesville (USA). Dept. of Materials Science and 
Engineering 


Investigation of selected electrically active defects in 
polycrystalline silicon solar cell materials: Final subcontract 
report, 30 May 1986, 12:28481 (R;US) 


FOM-Instituut voor (Netherlands) 


Plasmafysica, Rijnhuizen 
Calibration of the fast 12-channel ECE spectrometer at JET, 
12:29798 (R;NL) 
ee 


Research and development of controlled release technology for 
agrochemicals using isotopes. Report of a seminar held in 
Vienna, 1-5 July 1985, 12:29382 (R;XA) 

Forest Service, Delaware, OH (USA). Northeastern Forest 
Experiment Station 


Biomass statistics for New Hampshire - 1983. Forest Service 
Resource Bulletin (Final), 12:28729 (R;US) 

Biomass statistics for Vermont - 1983. Forest Service Resource 
Bulletin, 12:28730 (R;US) 

MANAGE: a computer program to estimate costs and benefits 
associated with eastern hardwood ement. Forest Service 
general technical report (Final), 12:28711 (R;US) 

oe Service, Portland, OR (USA). Pacific Northwest Research 


Drying firewood in a temporary solar kiln: a case study. Forest 
Service research note, 12:28494 (R;US) 


zur Foerderung der 
e.V., Saarbruecken (Germany, F.R.). Inst. fuer 
Pruefverfahren 


Training methods in non-destructive examination with ultrasonic 
testing, 12:28646 (R;DE) 


Forschung 


G 


Garrett Turbine Engine Co., Phoenix, AZ (USA) 
ion-strengthened turbine blades, volume 1, 12:28816 
(R;US) 


Gas Research Inst., Chicago, IL (USA) 
Further developments in the design of a free-piston Stirling 
engine heat pump for residential applications, 12:28740 (R;US) 
GA Technologies, Inc., San Diego, CA (USA) 
Innovative approaches to inertial confinement fusion reactors: 
Final report, 12:29829 (R;US) 
Radiation sensitive materials for CIT diagnostic systems: 
Proceedings, 12:29816 (R;US) 
GCA Corp., Bedford, MA (USA). GCA Technology Div. 
Permit applicants’ guidance manual for the general facility 
standards of 40 CFR 264, 12:28708 (R;US) 
erk Neckar G.m.b.H., Neckarwestheim 
(Germany, F.R.) 


Shift systems in nuclear power plants - aspects for planning, shift 

systems, utility practice, 12:28593 (R;DE) 
General Electric Co., Sunnyvale, CA (USA) 

_ dissipating nuclear reactor, 12:28682 (P;US) 

Heat dissipating nuclear reactor with metal liner, 12:28681 (P;US) 
Geological Survey, Denver, CO (USA) 

Pacific Enewetak Atoll Crater Exploration (PEACE) program, 
Enewetak Atoll, Republic of the Marshall Islands. Part 1. 
Drilling operations and descriptions of boreholes in vicinity of 
KOA and OAK craters, 12:29184 (R;US) 


GOSS (JOHN R.), DAVIS, CA 


Geological Survey, Menlo Park, CA (USA) 
A seismic study of Yucca Mountain and vicinity, Southern 
Nevada: Data report and preliminary results, 12:28420 (R;US) 
Geological Survey, Pasadena, CA (USA) 
A seismic study of Yucca Mountain and vicinity, Southern 
Nevada: Data report and preliminary results, 12:28420 (R;US) 
—_ Inst. of Tech., Atlanta (USA). Neely Nuclear Research 
iter 


Neely Nuclear Research Center, Georgia Tech Research 
Reactor: Annual report for the period September 1, 1985- 
August 31, 1986, 12:28603 (R;US) 

Georgia Inst. of Tech., Atlanta (USA). Research Inst. 

Technology for satellite power conversion. Semiannual technical 
report, 12:28517 (R;US) 

Georgia State Univ., Atlanta (USA). Dept. of Physics 

Coincidence study of doubly differential cross sections: projectile 
ionization in He* -He collisions, 12:29527 (R;US) 

Georgia Univ., Athens (USA). Dept. of Botany 

Environmental stress-mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants: 
Progress report, 1986-1987, 12:29469 (R;US) 

Phytochrome in photosynthetically competent plants 
characterization by monoclonal antibodies: Progress report, 
12:28471 (R;US) 

Georgia Univ., Athens (USA). Dept. of Microbiology 

Genetics and biochemistry of surfactant synthesis in Arthrobacter 
species H-13A: Progress report, [August 1, 1986 through 
March 31, 1987], 12:29349 (R;US) 

a fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, 

List of reports in the field of reactor safety research sponsored 
by BMFT, CEA, EPRI, JSTA and USNRC. Reported period: 
July 1-September 30, 1986. Progress report, 12:28630 (R;DE;In 
German) 

Verifying competence of operations personnel in nuclear power 
plants, 12:28586 (R;DE) 

fuer Schwerionenforschung m.b.H., Darmstadt 
(Germany, F.R.) 

Preliminary results from collisions between 3.2-TeV 7*O and 
target nuclei of C, Cu, and Au, 12:29109 (R;US) 

Gesellschaft fuer Strahlen- und Umweltforschung m.b.H. Muenchen, 
Neuherberg (Germany, F.R.). Auswertungsstelle fuer 
Strahlendosimeter 


1985 statistical results of the Official Personal Dosimetry Service 

at GSF, 12:29704 (R;DE;In German) 
GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesthacht- 
Tesperhude (Germany, F.R.) 

Remote sensing of suspended and dissolved matter in the ocean 
by an airborne lidar and by passive satellite techniques, 
12:29321 (R;DE;In German) 

Simulation of convection over the ocean in the region of the 
intertropical convergence zone, 12:29192 (R;DE) 

GKSS-Forschungszentrum Geesthacht G.m.b.H., Geesthacht- 
Tesperhude (Germany, F.R.). Inst. fuer Physik 

Remote sensing of suspended and dissolved matter in the ocean 
by an airborne lidar and by passive satellite techniques, 
12:29321 (R;DE;In German) 

Simulation of convection over the ocean in the region of the 
intertropical convergence zone, 12:29192 (R;DE) 

Goettingen Univ. (Germany, F.R.). Forschungszentrum 
Waldoekosysteme - Waldsterben 


Dynamic simulation of operational classes. An aid in forest 
damage assessment and decision-finding in forestry enterprises, 
12:29387 (R;DE;In German) 

Influences of forest damages on forestry and timbertrade. 
Proceedings, 12:29261 (R;DE;In German) 

Investigation of processes in the area of the canopy of forest 
ecosystems and how they are taken into account in recording 
pollutant deposition, with special regard to heavy metals, 
12:29215 (R;DE;In German) 

Goss (John R.), Davis, CA (USA) 

Technical support services for biomass conversion/agricultural 
residue studies with DOE/PETC for the US/India AID 
agreement. Final report, September 29, 1983-June 15, 1986, 
12:28473 (R;US) 
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Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii 

Cluster basis method for reactions with lightest nuclei and na 
scattering with realistic NN interactions, 12:29672 (R;SU;In 
Russian) 

Computer processing in the problems of interferometry and X- 
ray diagnostics of high-temperature plasma, 12:29791 (R;SU;In 
Russian 

cama spectrum of quanta-satellites in the decay of the light 
mu-minus-mesic atom 2s state, 12:29534 (R;SU;In Russian) 

To soliton solutions of wave equations in spatial case and 
hyperdouble numbers, 12:29751 (R;SU;In Russian) 

Komitet po Ispol’ ee 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki 

Annihilation of mesons built from heavy and light quark and 

antiB® a B® oscillations, 12:29572 (R;SU) 
ic energy on the operation mode of a power 
reactor, 12:28542 (R;SU;In Russian) 

FAS-1 device for study on nuclear reactions with high-energy 
cumulative hadron production, 12:29130 (R;SU;In Russian) 

ic storm as an object of pattern recognition, 12:29525 
(R;SU;In Russian) 

Observation in nuclear emulsion of the charmed =/sub c/°® 
baryon decay to A/sub c/* 7~ with the subsequent A* ~ 7*, 
12:29561 (R;SU;In Russian) 

Self-similar oscillations of zet pinch compressed till electron 

12:29793 (R;SU;In Russian) 
oo remnants, 12:29491 (R;SU;In Russian) 
Superstring supergravity. 27-plets and right-left symmetry, 
12:29609 (R;SU) 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Obninsk. Fiziko-Ehnergeticheskij Inst. 


Calculation of mass transfer in sodium cooled heat tubes, 
12:29009 (R;SU;In Russian) 

Calculational determining a rod warth in a subcritical reactor 
with external local source by the method of reverse 
multiplication, 12:28612 (R;SU;In Russian) 

Investigation of two- and three-particle resonances on the basis of 
integral equations of the scattering theory, 12:29671 (R;SU;In 
Russian) 

Mixing sodium jets in a fuel assembly collector, 12:28555 
(R;SU;In Russian) 

Numerical solution of non-stationary conjugated problem of heat 
transfer in a tube in the regime of boiling beginning, 12:29008 
(R;SU;In Russian) 

Stability regions of surface shapes of vapour bubbles produced in 
boiling, 12:29007 (R;SU;In Russian) 

Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij 

Characteristics of extruded scintillation strips, plates and rods for 
particle counters, 12:29113 (R;SU;In Russian) 

Complex of technical means for automated film information 
processing based on the PUOS-4 projectors and ES-1045 
computer in NITYaF MGU, 12:29112 (R;SU;In Russian) 

Geometric reconstruction of events at the FODS device, 
12:29114 (R;SU;In Russian) 

Lagrangian and quantization of a straight-line string, 12:29601 
(R;SU;In Russian) 

One of the energy extraction circuits from superconducting 
magnet coils under stand tests, 12:29105 (R;SU;In Russian) 

Organization of data processing system for the Fermilab 15-foot 
bubble chamber, 12:29118 (R;SU;In Russian) 

Relativistic theory of gravitation and new notions of space-time, 
12:29770 (R;SU) 

Scintillation hodoscopes on the basis of hodoscopic 
photomultipliers using scintillation fibers, 12:29116 (R;SU;In 

ian) 


Russian 
Soft breaking terms from N=2 supergravity, 12:29603 (R;SU) 
Static and noise characteristics of 2N4861A field-effect transistor 
at 77K, 12:29117 (R;SU;In Russian) 
Suppresion of superheavy monopoles in SU(5) models with 
antisymmetric multiplet of Higgs fields, 12:29602 (R;SU) 
Synchronization system for physical setups in IHEP accelerator 
booster mode, 12:29083 (R;SU;In Russian) 
Using shower hodoscope detector (LGD-256) to detect neutral 
mesons at 10GeV, 12:29115 (R;SU;In Russian) 
Grumman Corp., Bethpage, NY (USA). Space Systems Div. 
Fusion breeder studies program: Final report, 12:29830 (R;US) 
Gruppe fuer Ruestungsdienste, Spiez (Switzerland). AC Lab. 
Retention indices for the identification of chemical warfare 
agents, 12:28911 (R;CH;In German) 
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Gulf Coast Research Lab., Ocean Springs, MS (USA) 
Species profiles: Life histories and environmental requirements of 
coastal fishes and invertebrates (Gulf of Mexico): Pigfish, 
12:29317 (R;US) 


Hanford Engineering Development Lab., Richland, WA (USA) 
Correction of burn-in effects in fission neutron dosimeters, 
12:29111 (R;US) 
DOE contractor radiation safety CBT [computer based training] 
course, 12:29392 (R;US) 
Electrospark deposition coatings, 12:28792 (R;US) 
High reliability fuel in the US, 12:28614 (R;US) 
Mechanical design and fabrication of a 425-MHz H™ buncher, 
12:29094 (R;US) 
Neutron-induced swelling in cold-worked titanium-modified AISI 
316 alloys, 12:28804 (R;US) 
Thermal performance of fresh mixed-oxide fuel in a fast flux 
LMR [liquid metal reactor], 12:28613 (R;US) 
Harvard Univ., Boston, MA (USA). School of Public Health 
Participant evaluation results for two indoor air quality studies, 
12:28698 (R;US) 
Harvard Univ., Cambridge, MA (USA) 
[Unraveling photosystems], 12:28472 (R;US) 
Haut 


Enrichment and isotope separation of tritium between hydrogen 
and liquid water in trikle bed reactor, 12:28427 (R;DZ;In 
French) 

Haystack Observatory, Westford, MA (USA) 

Studies of the auroral ionosphere with the MITHRAS. Final 
report, October 1982-October 1985, 12:29513 (R;US) 

Helsinki Univ. of Technology, Espoo (Finland). Dept. of Mechanical 
Engineering 


Computer program to calculate the concentration histories and 
some air-quality-related quantities in a multichamber system, 
12:29219 (R;FI) 

— Univ. of Technology, Espoo (Finland). Low Temperature 


Metastable vortex in superfluid *He-B, 12:29550 (R;FI) 
Topological transition of v-vortex core matter in superfluid *He- 
B, 12:29551 (R;FI) 
Helsinki Univ. of Technology, Otaniemi (Finland). Control 
Engineering Lab. 


Simulator for a fault-diagnosis system, 12:28512 (R;US) 
Hiroshima Univ., Takehara (Japan). Research Inst. for Theoretical 


Inversion-invariance of several metrics for the Schwarzschild-de 
Sitter universe, 12:29507 (R;JP) 

Kruskal-type representation of schwarzschild-de Sitter’s 
spacetime, 12:29508 (R;JP) 

Representation of the Schwarzschild-de Sitter’s interior space- 
time, 12:29506 (R;JP) 

Space-time supersymmetry in covariant superstring field theory, 
12:29618 (R;JP) 

Horne (Charles P.), Inc., Orinda, CA (USA) 

IMAGE information monitoring and applied graphics software 
environment for the IBM-PC: Volume 1, User’s manual for 
Version 1.0, 12:28585 (R;US) 

Hughes Research Labs., Malibu, CA (USA) 

Cluster-beam studies. Annual report, 1 August 1985-1 August 

1986, 12:29715 (R;US) 


Hungarian Academy of Sciences, Budapest. Central Research Inst. 
for Physics 


Calculations to estimate accidental situations. Computerized 
analysis of the accident due to the relief value error of the 
pressurizer, 12:28652 (R;HU;In Hungarian) 

IAEA-SPE-1: pre-test calculations for the PMK-NVH Standard 
Problem Exercise, 12:28653 (R;HU) 

Non-destructive fuel burn-up study on WWR-SM type fuel 
assemblies. Gamma spectrometric method, 12: 28543 (R;HU) 

Results and interpretation of noise measurements in-core 
self powered neutron detector strings at Unit 2 of the Paks 
Nuclear Power Plant, 12:28544 (R;HU) 
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Sophisticated systems for analysing standard signals of a PWR 
NPP for diagnostic purposes, 12:28545 (R;HU) 


Illinois Environmental Protection Agency, Springfield (USA). Div. of 
Land Pollution Control 


of annual reports on hazardous waste for 1982-1985, 
12:28710 (R;US) 
Tlinois Inst. of Tech., Chicago (USA). Dept. of Chemical 
Experimental gas-solid vertical transport, 12:28296 (R;US) 
Illinois Uniy., Chicago (USA). Dept. of Chemical 
Shock tube studies of high temperature hydrocarbon pyrolysis 
rates: Progress report for period February 1, 1986-January 3 31, 
1987, 12:28922 (R;US) 
Illinois Univ., Urbana (USA) 
Analysis of infinite domain criticality zones in finite reactors, 
12:28575 (R;US) 
Illinois Uniy., Urbana (USA). Dept. of Aeronautical and 
Astronautical Engineering 


Random of turbine structures under seismic excitation. 
Final report, 12:28504 (R;US) 

Indiana Univ. Foundation, Bloomington (USA) 

The asymptotic degrees of freedom of fluid flows: Annual 
progress report for the period July 1, 1986-June 30, 1987, 
12:29004 (R;US) 

Indiana Univ.-Purdue Univ., Indianapolis (USA). School of 
Engineering and Technology 

Zonal approach for the solution of coupled Euler and potential 
solutions of flows with complex geometries. Annual progress 
report, 1 June 1985-31 May 1986, 12:29484 (R;US) 

Institute of Gas Technology, Chicago, IL (USA) 

Field and laboratory support for the co-production of gas and 
water program. Annual report, May 1985-May 1986, 12:28332 
(R;US) 


Institutet foer Stockholm (Sweden) 


Mikrovagsteknik, 
Production of very cold, highly charged ions by synchrotron 
and “hammer” 


radiation: Comparisons of the “scalpel” and 
methods, 12:29531 (R;US) 
Institut fuer Angewandte Oekologie, Darmstadt (Germany, F.R.) 
History of the German electric power industry and its impact 
upon local and regional energy supply. Energy concepts for 
agglomeration areas, taking the Mannheim area as an example, 
12:28725 (R;DE;In German) 
Institut Max von Laue - Paul Langevin, 38 - Grenoble (France) 
[Institut Max von Laue - Paul Langevin, 38 - Grenoble, France]. 
Annual report 1985, 12:29555 (R;FR) 
Institut National des Industries Extractives, Liege (Belgium) 
Grinding and de-ashing of coal, 12:28255 (R;XE;In French) 
Instituto de Engenharia Nuclear, Rio de Janeiro (Brazil) 
Monte Carlo method in radiation transport, 12:28574 (R;BR;In 


Portuguese) 

Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo (Brazil) 
Ton exchange separation of nitrate from uranium compounds and 
its determination by spectrophotometry and ion 
chromatography, 12:28360 (R;BR;In Po 

nt of the i Deda oF eles eset 
fluidized bed using radioactive tracer, 12:28429 (R;BR;In 


sesstiee Tat etattpentei using thermal neutron capture 
rays, 12:28361 (R;BR 
eae a weilen pb were metals from commercial 
phosphoric acid by ion-exchange and voltammetric 
determination of uranium, 12:28359 (R;BR;In Portuguese) 
Instituto de Pesquisas Tecnologicas, Sao Paulo (Brazil) 
Determination of austenite quantity retained in niobiym high- 
speed steels by X ray diffractometry, 12:28881 (R;BR;In 
Portuguese) 
International Atomic Energy Agency, Vienna (Austria) 
Assessment of the application of the IAEA regulations for the 
safe transport of radioactive material, 12:28364 (R;XA) 
Combining risk analysis and operating experience. Report of a 
technical committee meeting held in Vienna, 25-29 November 
1985, 12:28631 (R;XA) 
Exemption of radiation sources and practices from regulatory 
control: Interim report. Progress at the IAEA on the 
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development of radiological principles for exemption and the 
application of the principles to low-level radioactive waste 
disposal in the terrestrial environment, 12:28378 —. 

Exploration of the possibility of high LET radiation for non- 
conventional radiotherapy in cancer. Final report of a co- 
ordinated research programme sponsored by the IAEA 1981- 

eum aan neem -demand anal 12:2836 (R;XA 

term uranium su; 7 

Model for Analysis of th Pieuer Demand (MAED) users , 
manual for version MAED-1, 12:29856 (R;XA) 

Research and development of controlled release technology for 
agrochemicals using isotopes. of a seminar held in 
Vienna, 1-5 July 1985, 12:29382 (R;XA) 

International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee 

Evaluation of neutron-*Li and -’Li interaction cross-sections for 
calculating kerma factors, 12:29636 (R;XA) 

International Centre for Theoretical Physics, Trieste (Italy) 

Accurate computations of monthly average daily extraterrestrial 
irradiation and the maximum possible sunshine duration, 
12:29237 (R;XA) 

Attracting centre of a continuous self-map of the interval, 
on 29857 (R;XA) 

istable behaviour of biexciton population in a dense exciton- 
oe system in semiconductors, 12:29723 (R;XA) 

Brochard-Leger wall in liquid crystals, 12:29728 (R;XA) 

Calculation of binding energies and elastic constants of Cu, Ag 
and Au using a one-parameter model potential, 12:29536 


(R;XA) 

Canonical approach to quantum gravity, 12:29767 (R;XA) 

Cluster generalization of the KKR-coherent potential methods 
for random metallic alloys, 12:29732 (R;XA) 

Comparison of the Angstrom-type correlations and the estimation 
of monthly average daily global irradiation, 12:29238 (R;XA) 

Complex Langevin simulation of chiral symmetry restoration at 
finite baryonic density, 12:29766 (R; 

Complex Langevin simulation of real time quantum evolution, 
12:29765 (R;XA) 

Conservation law of gauge stress field of a continuum with 
defects and its application to the fracture materials, 12:29731 

olmeme on a preonic model for family replication from the 
anomalous magnetic moment of leptons, 12:29569 (R;XA) 

Covariance of two-fermion equation for quantum 
electrodynamics, 12:29597 (R;XA) 
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ion and renewable energy program: Bibliography, 1987 
Edition, 12:28737 (R;US) 
Controlled nucleation and growth studies in metal oxide and 
alkoxide systems by dynamic laser-light-scattering methods, 
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multiprocessors, 12:29866 (R;US. 

Participant evaluation astee CR a indoor air quality studies, 
12:28698 (R;US) 
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Ultrasonic techniques for the evaluation of ceramic joints, 
12:28838 (R;US) 

VACATION: A microcomputer based scheduling tool, 12:29853 
(R;US) 

Oak Ridge National Lab., TN (USA). Chemical Technology Div. 

Pretest aerosol code comparisons for LWR aerosol containment 
tests LA1 and LA2, 12:28623 (R;US) 
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350Kv X-ray set for the calibration of radiological protection 
instruments, 12:29137 (R;PK) 

Pakistan Inst. of Nuclear Science and Technology, Rawalpindi. 
Nuclear Materials Div. 
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Technical report, 1 March-31 October 1985, 12:29514 (R;US) 


ERA-12/14/ 18C 


Physical Sciences, Inc., Andover, MA (USA) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 2 for the period January-March 
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Rk) ie . 

Intercomparison of radiation protection instruments based on 
microdosimetric principles, 12:29155 (R;DE) 

-Technische Braunschweig (Germany, 
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Technical report, 12:29515 (R;US) 
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Improved Monte Carlo estimation of statistical significance for 
tests of trend in rates or proportions, 12:29400 (R;JP;In 
Japanese 

R and D Associates, Marina del Rey, CA (USA) 

Ozone formation and ion chemistry in oxygen radiolysis. 
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High temperature oxidation of plutonium-1 wt % gallium in 
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Inverse Thermal (SODDIT) code, 12:29867 (R;US) 

Adapter plate assembly for adjustable mounting of objects, 
12:28980 (P;US) 
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concentrators with flat targets, 12:28495 (R;US) 

Containment event analysis for postulated severe accidents: 
Sequoyah Power Station, Unit 1, 12:28660 (R;US) 

Crystal structure refinements of rhombohedral symmetry 
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fractured volcanic tuff, 12:29475 (R;US) 

Dynamic brittle fracture analysis based on continuum damage 
mechanics, 12:29476 (R;US) 
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Measured radar return at the near vertical from forested terrains, 
12:29838 (R;US) 

Numerical modeling of chemically reacting fluid flow in a closed 
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sensors, 12:29034 (R;US) 
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Small-angle scattering from disordered systems, 12:28840 (R;US) 

Studies of low-emittance electron diodes, 12:29071 (R;US) 

The effect of reinforcement on the tear properties of flexible 
circuits, 12:29033 (R;US) 

The integrated in situ testing program for the Waste Isolation 
Pilot Plant (WIPP), 12:28418 (R;US) 

Thermal conductivity of tuff: The effects of composition, 
porosity, bedding-plane orientation, water content, and a joint, 
12:28411 (R;US) 

Thermal control of space x-ray experiment, 12:29509 (R;US) 

Thermal stability of TaSi/sub x/-GaAs Schottky barriers in rapid 
thermal processing, 12:29035 (R;US) 

Thermochemistry of combustion in lean mixtures of hydrogen 
and air, 12:28965 (R;US) 

Thin superconducting shells in single phase YBazCusO;, 12:28841 

;US 

a container for Li/SO: batteries on passenger 
aircraft, 12:28689 (R;US) 

Two-stage hybrid microcircuit amplifier, 12:29032 (R;US) 

Sandia National Labs., Livermore, CA (USA) 

Development of stressed membrane heliostat mirror module: 
Final report, 12:28497 (R;US) 

The Chemkin Thermodynamic Data Base, 12:28933 (R;US) 

San Diego State Univ., CA (USA) 

Measurement of HO: chemical kinetics with a new detection 
method. Annual technical report, 1 December 1985-30 
November 1986, 12:28932 (R;US) 

San Francisco State Univ., CA (USA) 

Station blackout at nuclear power plants: Radiological 
implications for nuclear war, 12:28668 (R;US) 

Sao Carlos Univ. (Brazil). Dept. de Engenharia de Materiais 

Preparation of zirconium oxide by alkaline fusion from zirconium 
silicate and its characterization, 12:28926 (R;BR;In Portuguese) 

Sao Paulo Univ. (Brazil) 

Corrosion of MTR type fuel plates containing UsOs-Al cermet 
cores, 12:28620 (R;BR;In Portuguese) 

Radiommunoassay for triiodothyronine in serum. Development 
of the solid phase technic and comparison with two liquid 
phase RIA systems: the polyethylene glycol (PEG) and double 
antibody methods, 12:29351 (R;BR;In Portuguese) 

Sao Paulo Univ. (Brazil). Inst. de Fisica 

Receptor models for source apportionment of remote aerosols in 

Brazil, 12:28882 (R;BR;In Portuguese) 
Sao Paulo Univ. (Brazil). Inst. de Quimica 

Damages induced in lambda phage DNA by enzyme-generated 
triplet acetone, 12:29409 (R;BR) 

Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica 

Ionizing radiation induced conductivity in Mylar (PET) and 
Kapton (Polyimide), 12:28944 (R;BR;In Portuguese) 

Theorical and experimental analysis of nitrogen-15 isotope 
enrichment by nitrogen monoxide and nitric acid system, 
12:28925 (R;BR;In Portuguese) 

Savannah River Lab., Aiken, SC (USA) 
Savannah River Laboratory: Monthly report, 12:28377 (R;US) 
Science and Engineering Associates, Inc., Alexandria, VA (USA) 

Modeling thermal environments in large blast/thermal simulator 
(LB/TS). Technical report, 17 March 1983-28 February 1984, 
12:29179 (R;US) 

Science Applications International Corp., Las Vegas, NV (USA) 

Analysis of drift convergence phenomena from G-Tunnel welded 
tuff mining evaluations, 12:28415 (R;US) 

Science Applications International Corp., Oak Ridge, TN (USA) 

Chemical characteristics of northeastern soils, 12:29263 (R;US) 

Scientific Research Associates, Inc., Glastonbury, CT (USA) 

Solution of the three-dimensional Navier-Stokes equations for a 
turbulent horseshoe vortex flow. Final report, 1 October 1985- 
30 September 1986, 12:29003 (R;US) 

S-Cubed, La Jolla, CA (USA) 

Finite element models of hydrofracturing and gas fracturing in 
jointed media, 12:28334 (R;US) 

SES Development Corp., Arlington, VA (USA) 

Global competition and technology transfer by the Federal 
Laboratories: An assessment of technology transfer 
mechanisms of selected national laboratories with a special 
focus on solar/renewable energy technologies: Executive 
summary, 12:28713 (R;US) 
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Smithsonian Astrophysical Observatory, Cambridge, MA (USA) 

Application of imaging to gamma ray astronomy: Progress 
report, 1986-87, 12:29487 (R;US) 

Dynamics and evolution of clusters of galaxies. Semiannual 
report, 1 July-31 December 1986, 12:29496 (R;US) 

Solar Energy Research Inst., Golden, CO (USA) 

Investigation of selected electrically active defects in 
polycrystalline silicon solar cell materials: Final subcontract 
report, 30 May 1986, 12:28481 (R;US) 

Overview of the DOE/SERI aquatic species program: FY 1986, 
12:28480 (R;US) 

Solar Turbines, Inc., San Diego, CA (USA) 

Ultra-low NOx gas turbine combustion system. Annual report, 

October 1985-September 1986, 12:29040 (R;US) 
South African Inst. of Physics, Faure 

20th and 2ist Annual seminar on theoretical physics, 
Potchefstroom, 9-12 Jul 1985, Johannesburg, 8-11 Jul 1986, 
12:29772 (R;ZA;In Afrikaans) 

South Carolina Univ., Columbia (USA). Dept. of Biology 

[The effects of atmospheric COz on insect herbivores and their 

host plants]: Progress report, 12:29190 (R;US) 
Southwest Research Inst., San Antonio, TX (USA) 

Experiments on densely-loaded non-Newtonian slurries in laminar 
and turbulent pipe flows: Quarterly technical progress report 
No. 2, 12:29005 (R;US) 

Spire Corp., Bedford, MA (USA) 
Wear measurement by surface layer activation, 12:28510 (R;US) 
SRI International, Menlo Park, CA (USA) 

Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 6 for the period December 
23, 1986 through March 22, 1987, 12:28266 (R;US) 

Catalytic polymerization of diesel fuel. Contractor report, August 
1985-May 1986, 12:28318 (R;US) 

Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 

Staatliches Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic) 

Calibration of neutron dosemeters in the presence of scattered 
neutrons, 12:29156 (R;DD) 

External occupational radiation exposure in the GDR in 1985, 
12:29710 (R;DD;In German) 

Results of radiation monitoring in the German Democratic 
Republic after Chernobyl, 12:29250 (R;DD) 

Stanford Linear Accelerator Center, Menlo Park, CA (USA) 

Floating point coprocessor upgrade, 12:29870 (R;US) 

Indirect serarches for very heavy quarks, 12:29580 (R;US) 

Internal targets in storage rings, 12:29107 (R;US) 

Lifetimes of heavy leptons and hadrons, 12:29564 (R;US) 

Low Q? radiative Bhabha scattering at high energies, 12:29579 
(R;US) 

Monitoring the beam position in the SLC interaction region, 
12:29101 (R;US) 

Prototype development of a beam line expert system, 12:29072 
(R;US) 

SLAC a Collider waveguide valve, 12:29100 (R;US) 

Storage rings, internal targets and PEP, 12:29108 (R;US) 

Technical specification for vacuum systems, 12:29102 (R;US) 

Stanford Univ., CA (USA) 

Search for rapidly modulated emission in bright X-ray sources 
using the HEAO A-1 data base. Final report, 12:29495 (R;US) 

Study of the generation and application of radiation from 
channeled electrons and positrons. Final scientific report, 1 
June 1983-28 February 1986, 12:29716 (R;US) 

Stanford Univ., CA (USA). Center for Materials Research 

Crystal structure refinements of rhombohedral symmetry 

materials containing boron-rich icosahedra, 12:28870 (R;US) 
Stanford Univ., CA (USA). Center for Space Science and 
Astrophysics 


Classification of solar flares and relationship between the first and 
second phases, 12:29485 (R;US) 
Periodicity of the solar-flare occurrence rate, 152-day, 12:29482 
(R;US) 
Stanford Univ., CA (USA). Dept. of Chemistry 
Electrochemical activation of carbon dioxide. Annual report, 
October 1985-October 1986, 12:28460 (R;US) 
Stanford Univ., CA (USA). Dept. of Physics 
Multiple ionization and capture in relativistic heavy-ion atom 
collisions, 12:29541 (R;US) 


TECHNISCHE UNIV. BERLIN (GERMANY, F.R.). 


Stanford Univ., CA (USA). Edward L. Ginzton Lab. 
Research on cryogenic vacuum tunneling. Annual report, 1 
August 1984-31 July 1985, 12:28795 (R;US) 
Statens Energiverk, Stockholm (Sweden) 
Design of gear-less wind turbine variable speed generators, 
12:28505 (R;SE) 

Energy forest on arable land, 12:28476 (R;SE;In Swedish) 
Project No. 266 068 Hydroretorting - SGU with the appendix 
‘The Hytort Process’. Final report to the National Energy 
Administration, 12:28342 (R;SE;In Swedish and English) 
Separation of gaseous compounds in a dust separator, 12:29054 

(R;SE;In Swedish) 
Survey of computer software for the evaluation of the test site at 
Hoenoe, 12:28506 (R;SE;In Swedish) 
State Univ. of New York, Stony Brook (USA). Dept. of Chemistry 
Vapor pressure isotope effect in liquid methylene fluoride, 
12:28920 (R;US) 
State Univ. of New York, Syracuse (USA). Coll. of Environmental 
Science and Forestry 
The integrated forest study on effects of atmospheric deposition: 
A status report, 12:29202 (R;US) 
Steinkohlenbergbauverein, Essen (Germany, F.R.) 
Improved hydraulic and pneumatic transport, 12:28299 (R;XE;In 
German 
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Improvements to electrical circuits by means of fast reactive 
current compensation, 12:28293 (R;XE;In German) 

Strength characteristics of coke in simulated blast-furnace 
conditions, 12:28274 (R;XE;In German) 

Sveriges Geologiska Undersoekning, Stockholm 

Project No. 266 068 Hydroretorting - SGU with the appendix 
‘The Hytort Process’. Final report to the National Energy 
Administration, 12:28342 (R;SE;In Swedish and English) 
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Technadyne, Albuquerque, NM (USA) 
Analysis of in situ stress at Yucca Mountain, 12:29477 (R;US) 
Technische Hochschule Aachen (Germany, F.R.). Fakultaet fuer 
Maschinenwesen 
Thermal lay-out of profile cooling sections using the finite 
element method (FEM), 12:28975 (R;DE;In German) 
Technische Hochschule Aachen (Germany, F.R.). Lehrstuhl und Inst. 
fuer Mineralogie und Lagerstaettenlehre 
Mission report SO-28 and scientific report GEMINO-1: 
Geothermal metallogenesis Indian Ocean, 12:29479 (R;DE;In 
German) 
Technische Hochschule Darmstadt (Germany, F.R.). Fachbereich 
Informatik 


AUTOCAT. Knowledge-based formal acquisition system 
according to INIS rules demonstrated by the example of 
physics core journals. Report covering the period January 1, 
1986 to June 30, 1986, 12:29885 (R;DE;In German) 

Technische Hogeschool Eindhoven (Netherlands). Afdeling der 
Elektrotechniek 


Deviation from local thermodynamic equilibrium in a cesium- 
seeded argon plasma, 12:29790 (R;NL) 
Technische Hogeschool Twente, Enschede (Netherlands) 
Development of a CMOS process using high energy ion 
implantation, 12:29737 (R;NL) 

High energy ion implantation for IC processing, 12:29738 (R;NL) 
Technischer Ueberwachungs-Verein Rheinland e.V., Koeln (Germany, 
F.R.). Zentralabteilung Zerstoerungsfreie Werkstoffpruefung 

Internal testing of pipe systems with IRIS inspection system. 
Technical information, application, 12:29019 (R;DE;In German 
and English) 

Technische Univ. Berlin (Germany, F.R.). Fachbereich Bergbau und 
Geowissenschaften 


Development of practical maintenance performance indicators 
for petroleum and natural gas processing plants, 12:28313 
(R;DE;In German) 

Technische Univ. Berlin (Germany, F.R.). Fachbereich Physik 

Photoluminescence and electroluminescence in 
photoelectrochemical cells, 12:28478 (R;DE;In German) 
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Technische Univ. Braunschweig (Germany, F.R.). Inst. fuer 
Geophysik und Meteorologie 


Oklo phenomenon, or ‘What does it take to operate a uranium 
furnace’, 12:28349 (R;DE;In German) 
Technische Univ. Muenchen, Garching (Germany, F.R.). 
Physikdepartment 


The ground state mass of '*7Gd from single-neutron transfer 
reactions, 12:29645 (R;US) 
Technische Univ. Muenchen (Germany, F.R.). Fakultaet fuer Chemie, 
Biologie und Geowissenschaften 


Organic electrolyte additives in lead batteries: Their effects on 
the cyclic behaviour of the negative electrode, 12:28688 
(R;DE;In German) 

Technische Univ., Vienna (Austria) 

Progress report 1985/86 of the Institute for Theoretical Physics, 

Technical University of Vienna, 12:29844 (R;AT;In German) 
Tech. Reps., Inc., Albuquerque, NM (USA) 

Pseudostrain representation of multipass excavations in salt, 
12:28416 (R;US) 

TECNATOM, S.A., Madrid (Spain) 

Establishing competence, 12:28592 (R;DE) 

Tennessee Univ., Knoxville (USA) 

Development and applications of micellar electrokinetic capillary 
chromatography, 12:28880 (R;US) 

Preliminary results from collisions between 3.2-TeV '*O and 
target nuclei of C, Cu, and Au, 12:29109 (R;US) 

Production of very cold, highly charged ions by synchrotron 
radiation: Comparisons of the “scalpel” and “hammer” 
methods, 12:29531 (R;US) 

Tennessee Univ., Knoxville (USA). Dept. of Chemistry 

Possible stabilization of the tetravalent oxidation state of 
berkelium and californium in acetonitrile with triphenylarsine 
oxide, 12:28955 (R;US) 

Tennessee Univ., Knoxville (USA). Energy, Environment and 
Resources Center 


1984-85 annual performance testing and analysis of two 
horizontal coil ground-coupled heat pump systems: Final 
report, 12:28748 (R;US) 

Tennessee Univ., Oak Ridge (USA). Graduate School of Biomedical 


Changes in expression of murine alpha- and beta-globin genes 
during development, 12:29348 (R;US) 
Tennessee Univ., Tullahoma (USA). Space Inst. 
[Operation of MHD coal fired flow facility]: Quarterly technical 
progress report, October-December 1986, 12:28731 (R;US) 
Tennessee Valley Authority, Chattanooga (USA) 
Proceedings: Third annual acid rain conference for the Southern 
Appalachians, 12:29224 (R;US) 
Tennessee Valley Authority, Chattanooga (USA). Div. of Air and 
Water Resources 
Technical report series: North Alabama water quality assessment: 
Volume 1, Evaluation of existing data for reservoir water 
quality and nonpoint source discharges, 12:29326 (R;US) 
Technical report series: North Alabama water quality assessment: 
Volume 9, Fiscal year 1985 s report, 12:29329 (R;US 
Technical report vas North iene wcaua quality ae A 
Volume 2, Evaluation of existing data on point source 
discharges to surface waters, 12:29327 (R;US) 
Tennessee Valley Authority, Chattanooga (USA). Office of Natural 
Resources and Economic Development 
Technical report series: North Alabama water quality assessment: 
Volume 9, Fiscal year 1985 summary report, 12:29329 (R;US) 
oo Authority, Knoxville (USA). Div. of Air and Water 


i assessment of water quality and biological 
resources of Chickamauga Reservoir, Watts Bar Nuclear Plant, 
1973-1985: Appendices, 12:29343 (R;US) 

assessment of water quality and biological 
resources of Chickamauga Reservoir, Watts Bar Nuclear Plant, 
1973-1985, 12:29345 (R;US) 

Technical report series: North Alabama water quality assessment: 
Volume 10, Concentrations of PCBs, DDTr, and selected 
metals in catfish from Wheeler and Pickwick Reservoirs, 
12:29333 (R;US) 

Tennessee Valley Authority, Knoxville (USA). Office of Natural 
Resources and Economic Development 


Technical report series: North Alabama water quality assessment: 
Volume 10, Concentrations of PCBs, DDTr, and selected 
metals in catfish from Wheeler and Pickwick Reservoirs, 
12:29333 (R;US) 
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Tennessee Valley Authority, Muscle Shoals, AL (USA). Div. of 
Services and Field Operations 


Technical report series: North Alabama water quality assessment: 
Volume 4, Bacteriological quality, 12:29330 (R;US) 

Po Se See Muscle Shoals, AL (USA). Office of 
Agricultural and Chemical Development 

Progress ‘86: National Fertilizer Development Center, 12:29388 
(R;US) 

a ee ee SOM Office of 
Natural Resources and Economic Development 

Technical report series: North Alabama water quality assessment: 
Volume 3, Water treatment plants and Wilson and Wheeler 
Dams, 12:29328 (R;US) 

Technical report series: North Alabama water quality assessment: 
Volume 5, Tuscumbia aquifer quality, 12:29332 (R;US) 

Technical report series: North water quality assessment: 
Volume 6, Sediment, 12:29331 (R;US) 

Texas A and M Univ., College Station (USA) 

Production of very cold, highly charged ions by synchrotron 
radiation: Comparisons of the “scalpel” and “hammer” 
methods, 12:29531 (R;US) 

Texas Univ., Austin (USA). Computer and Vision Research Center 

Automatic recognition and tracking of objects. Annual report, 1 
January-31 December 1985, 12:29849 (R;US) 

TMMOB Metalurji Muhendisleri Odasi, Ankara (Turkey) 

Preparation of nuclear oxide powders via thermal decomposition. 
Ex: ThOs, 12:28357 (R;TR;In Turkish) 

Tokyo Univ., Tanashi (Japan). Inst. for Nuclear Study 

Comparative study of the *C(p,p’)**C and **C(p,n)*N reactions 
at E/sub p/ = 35 MeV, 12:29637 (R;JP) 

Compression modulus of nucleus, 12:29674 (R;JP) 

Concept of dynamical collective submanifold for large-amplitude 
collective motion in the TDHF theory, 12:29675 (R;JP) 

Cosmic ray test for supersymmetry, 12:29560 (R;JP) 

Dynamical aspects of the minimal realization of composite 
Nambu-Goldstone superfield, 12:29605 (R;JP) 

Energy and target dependence of projectile breakup effect in the 
elastic scattering of *Li, 12:29677 (R;JP) 

Fabrication of a split coaxial RFQ cavity, 12:29084 (R;JP;In 
Japanese) 

Fokker-Planck approach to stochastic momentum cooling with a 
notch filter, 12:29062 (R;JP) 

Internal energy formula in finite temperature path integral, 
12:29608 (R;JP) 

Monte Carlo computation of the entropy and the free energy for 
Z(3) lattice gauge model, 12:29607 (R;JP) 

Nucleus-nucleus scattering and interaction radii of stable and 
unstable nuclei, 12:29678 (R;JP) 

Positron and electron peaks produced by sub-Coulomb barrier 
heavy-ion collisions, 12:29571 (R;JP) 

Quantum theory of dynamical collective subspace for large- 
amplitude collective motion, 12:29676 (R;JP) 

Yet another Monte Carlo study of the Schwinger model, 
12:29606 (R;JP) 

TRIUMF, Vancouver, British Columbia (Canada) 
Unusual decay modes for the pion and muon, 12:29565 (R;US) 
Trochoid Power Corp., Eden Prairie, MN (USA) 

Advanced positive-displacement rotary compressor for freon 
compression. Final report, June 1985-March 1986, 12:28751 
(R;US) 

Tuebingen Univ. (Germany, F.R.). Fakultaet fuer Chemie und 
Pharmazie 


Data acquisition and data processing techniques illustrated by the 
example of stability experiments on laser dyes, 12:28993 
(R;DE;In German) 
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UNC Nuclear Industries, Inc., Richland, WA (USA) 

Prioritization and budgeting of environmental projects at DOE’s 
N Reactor using the project/2 report writer and resource 
scheduling, 12:28550 (R;US) 

Radionuclide inventory and source terms for the surplus 
production reactors at Hanford, 12:28601 (R;US) 
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UNESP, Araraquara (Brazil). Inst. de Quimica 
Preparation of zirconium oxide by alkaline fusion from zirconium 
silicate and its characterization, 12:28926 (R;BR;In Portuguese) 
United Industries Corp., Bellevue, WA (USA) 
Numerical estimates of three-dimensional wind flow for the Cape 
Blanco area of Oregon, 12:28503 (R;US) 
United International Engineering, Inc., Albuquerque, NM (USA) 
Numerical modeling of chemically reacting fluid flow in a closed 
volume, 12:28964 (R;US) 
Thermochemistry of combustion in lean mixtures of hydrogen 
and air, 12:28965 (R;US) 
United Nations, Geneva (Switzerland). Economic Commission for 


Europe 
Airborne sulphur pollution: effects and control, 12:29207 (R;XU) 
United Technologies Research Center, East Hartford, CT (USA) 
Coupled high-power-waveguide laser research. Interim report, 1 
July 1985-30 June 1986, 12:28988 (R;US) 
Universite Libre de Bruxelles 
Devolatilization of coal under hydrogen pressure, 12:28271 
(R;XE;In French) 
University of Iron and Steel Technology, Beijing (China) 
Behavior of cerium in boundary segregation and temper 
embrittlement of steels, 12:28819 (R;US) 
University of Southern California, Los Angeles (USA). Distributed 
AI Research Group 


Distributed problem solving in seismic event analysis: Final 
report, 12:29473 (R;US) 
University of Southern California, Los Angeles (USA). Loker 
Hydrocarbon Research Inst. 


Deuterium isotope effects on silicon-29 chemical shifts, 12:28918 
(R;US) 
University of Western Ontario, London (Canada). Dept. of 
Biochemistry 


Microwave-induced cataracts of the eye lens: strategies for 
modeling and prevention in vitro and in vivo. Annual summary 
report, December 1983-December 1984, 12:29468 (R;US) 

USDOE Assistant Secretary for Conservation and Renewable 
, Washington, DC 

National Awards Program for energy innovation 1986: Project 

description, 12:28736 (R;US) 
pag ote og cree en dial amen Washington, DC. 
Strategic Petroleum Reserve Program Office 

Strategic Petroleum Reserve: Facilities development project plan, 
12:28315 (R;US) 

USDOE Assistant Aye se A ed Management and Administration, 
Washington, DC. Operations Review and Analysis Div. 

Listing of awardee names active awards as of May 1, 1987, 

12:29834 (R;US) 
USDOE Energy Information Administration, Washington, DC. 
Office of Energy Markets and End Use 

Monthly Energy Review, January 1987, 12:28728 (R;US) 

Residential Transportation Energy Consumption Survey: 
Consumption patterns of household vehicles 1985, 12:28722 
(R;US) 

USDOE Energy Information Administration, Washington, DC. 
Office of Oil and Gas 
Natural gas monthly, February 1987, 12:28330 (R;US) 
Petroleum Marketing Monthly, January 1987, 12:28322 (R;US) 


Petroleum Supply Monthly, February 1987, 12:28321 (R;US) 
Software dnecglice and user’s guide for the Production of 


Onshore Lower 48 Oil and Gas model, 12:28718 (R;US) 
USDOE Nevada Operations Office, Las Vegas 
NNWSI hole histories: UE-25c No. 1, UE-25c No. 2, UE-25c 
No. 3, 12:28376 (R;US) 
USDOE Office of Energy Research, Washington, DC 
Acid precipitation impacts on agricultural soil management 
practices, 12:29260 (R;US) 
USDOE Offfice of Inspector General, Washington, DC 
The Department of Energy’s loan guaranty conditional 
commitment to UltraSystems, Inc., 12:29833 (R;US) 
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Resource directory of DOE information organizations, 12:29884 
(R;US) 
USDOE Pittsburgh Energy Technology Center, PA 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
USDOE, Washington, DC 
High reliability fuel in the US, 12:28614 (R;US) 


WASHINGTON UNIV., SEATTLE (USA). DEPT. 


Risk assessment and management of agricultural effects of acid 
deposition, 12:29197 (R;US) 

Strategic Petroleum Reserve Texoma Complex distribution 
enhancements: Orange and Jefferson Counties, Texas; 
Calcasieu and Cameron Parishes, Louisiana: Environmental 
assessment, 12:28324 (R;US) 

The behavior of a container for UF. under accident conditions, 
12:28366 (TG;US) 

Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia) 

Fundamentals of radiation technologies. Texts of lectures, 
12:28945 (R;CS;In Czech) 
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Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 

Utah Univ., Salt Lake City (USA). Dept. of Fuels Engineering 

Comprehensive characterization studies of sulfided molybdena 
catalysts: Final progress report, 12:28314 (R;US) 

Utah Univ., Salt Lake City (USA). Dept. of Metallurgy 

The hydrophobic character of nonsulfide mineral surfaces as 
influenced by double-bond reaction of adsorbed unsaturated 
collector species: Progress report for first year, 12:28856 
(R;US) 

Utah Univ., Salt Lake City (USA). Dept. of Physics 

Fluxons and order in long Josephson junctions. Annual report, 

November 1985-November 1986, 12:28971 (R;US) 
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VBB Allen, Salem, OR (USA) 

Feasibility of energy recovery for district heating and cooling 
from the METRO Renton effluent transfer system: Phase one 
report, 12:28769 (R;US) 

Verein Deutscher Ingenieure (VDI) - Kommission Reinhaltung der 
Luft, Duesseldorf (Germany, F.R.) 

Dioxins: Incidence, determination, evaluation, disposal. 
Proceedings, 12:29203 (R;DE;In German) 

Veszpremi Vegyipari Egyetem (Hungary). Analitikai Kemiai Tanszek 

Proceedings of the 5. Symposium on ion exchange held at the 
Lake Balaton, Hungary, 28-31 May 1986. Abstracts, 12:28898 
(R;HU) 

Vienna Univ. (Austria). Inst. fuer Theoretische Physik 

K -> zriota* iota” decays in the effective chiral lagrangian of the 
standard model, 12:29581 (R;AT) 

Virginia Dept. of Waste Management, Richmond (USA) 

US Department of Energy grant to the Commonwealth of 
Virginia: Final technical report, 12:28375 (R;US) 
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Warwick Univ., Coventry (UK). Dept. of Physics 
Local density theory of magnetism and its interrelation with 
compositional order in alloys, 12:28800 (R;US) 
Washington State Energy Office, Olympia (USA) 
Energy resource directory: A guide of energy contacts for local 
governments and other organizations: Third edition, 12:28738 
;US) 
whaitanes State Energy Office 1987 biennial energy report: 
Issues and analyses for Washington's legislature, 12:28720 
(R;US) 
Washington Univ., Seattle (USA). Coll. of Forest Resources 
The integrated forest study on effects of atmospheric deposition: 
A status report, 12:29202 (R;US) 
Washington Univ., Seattle (USA). Dept. of Applied Mathematics 
Free electron lasers with variable parameter wigglers: A strictly 
nonlinear oscillator with slowly varying parameters, 12:28992 
(R;US) 
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Washington Univ., Seattle (USA). Dept. of Computer Science 

UW/NW (University of Washington/Northwest) VLSI 
consortium. Semiannual technical report No. 3, 18 March-10 
December 1986, 12:29847 (R;US) 

Washington Univ., Seattle (USA). Nuclear Physics Lab. 

A study of the inclusive inelastic scattering of 100 MeV pions 
from 7H, *He and ‘He, 12:29633 (R;US) 

Nuclear Physics Laboratory: Annual report, 1986, 12:29626 
(R;US) 

Western Research Inst., Laramie, WY (USA) 

Steamflooding of preheated tar sand, 12:28340 (R;US) 

The numerical simulation of four forward combustion tube 
experiments using the tar sand triangle resource, 12:28341 
(R;US) 

The potential use of tar sand bitumen as paving asphalt, 12:28344 
(R;US) 

Westfaelische Berggewerkschaftskasse, Bochum (Germany, F.R.). 
Inst. fuer Betriebsfuchrung im Bergbau 

Computers in mining. Practical experience - future trends, 
12:28284 (R;DE;In German) 

Westinghouse Electric Corp., Pittsburgh, PA (USA). Nuclear Energy 
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trees, 12:29417 (RA;DE;In German) 

Zimmer, A., See Madsen, M.M., 12:28984 

Zimmerman, D.L., See Blattner, M.M., 
12:29873 

R.M., Analysis of drift 
convergence phenomena from G- 
Tunnel welded tuff mining 
evaluations, 12:28415 (R;US) 

Development of diamond-tipped chain 
saws for slot cutting in welded tuff, 
12:28417 (R;US) 

R., See Schulze, E.D., 
12:29425 
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Zinkle, S.J., Effects of thermal annealing 
and ion irradiation on the properties 
and microstructures of copper alloys, 
12:29831 (R;US) 

Zinov'ev, L.P., See Buldakovskij, V.N., 
12:29056 

Zinov'ev, Yu.M., Soft breaking terms from 
N=2 supergravity, 12:29603 (R;SU) 

Zipperian, T.E., See Hughes, R.C., 
12:29034 

Zisman, M.S., See Chattopadhyay, S., 
12:29068 

Zittel, P.F., A progress report and 
proposal concerning the study of 
isotopically selective, two-step, laser 
photodissociation of polyatomic 
molecules, 12:28938 (R;US) 

Ziamal, J., See Breza, M., 12:28393 
Zoettl, H.W., Deposition of elements in 
mixed fir forests in the Southern 
Black Forest, 12:29212 (RA;DE;In 

German) 

Diagnostic fertilisation experiments in 
pollution-damaged needle trees in 
South West Germany, 12:29265 
(RA;DE;In German) 

Zolotoyabko, Eh.V., See Iolin, E.M., 
12:29742 

Zonjee, N., See Hartjes, F., 12:29136 

Zouharova, A., See Olbrichova, D., 
12:29384 

Zumino, B., Geometry and physics, 
12:29861 (R;US) 

Zvarova, T., See Cervena, J., 12:28883 

Zwack, W., Review and comparison of 
GRI (Gas Research Institute) single- 
family detached house heating and 
cooling loads. Topical report, 
September 1985-December 1986, 
12:28753 (R;US) 

Zwoch, I, See Schaub, H., 12:29436 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms (DOE/TIC-7000). Subject de- 
scriptors and qualifiers (subheadings) are selected and presented in 
the following format: 
SUBJECT DESCRIPTOR 
Qualifier 
Title, (supplementary information), citation number, 
(R;US) 


The notations in the final parentheses indicate the type of 
document, e.g., R for Report; the country of publication, e.g., US; 
and the language if other than English, e.g., In German. Tables of 
document types and country of publication codes appear after the 
indexes. 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processes applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
“See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept (e.g., Pipeline Quality Gas, see HIGH BTU GAS). 
"See also references” are used to indicate where to find references 
to subject concepts that are narrower, broader, or related to a par- 
ticular subject heading. To complete an exhaustive search of a 
given subject, all such headings should be reviewed. Copies of 
DOE/TIC-7000, the Subject Thesaurus, are available from the Na- 
tional Technical Information Service (NTIS), U.S. Department of 
Commerce, Springfield, VA 22161. 


A 


ABIES 
See FIRS 
A-BOMB SURVIVORS 
Mortality 
Improved Monte Carlo estimation of statistical significance for 
tests of trend in rates or proportions, 12:29400 (R;JP;In 
Japanese) 
ABRASION 
Radiometric Gages 
Use of labelled abrasive in monitoring the quality of finish of 
semiconductor silicon, 12:28448 (RA;CS;In Czech) 
ABSORPTIVITY (OPTICAL) 
See OPACITY 
ACCELERATOR FACILITIES 
See also STANFORD LINEAR COLLIDER 
TARGET CHAMBERS 
Target Chambers 
The Los Alamos liquid hydrogen neutron-moderator system, 
12:28982 (BA;US) 
ACCELERATORS 
See also HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
MESON FACTORIES 
RAILGUN ACCELERATORS 


Computerized Control Systems 
Generic device controller for accelerator control systems, 
12:29077 (R;US) 
Control Systems 
Rf control system for a rocket-borne accelerator, 12:29092 
(R;US) 
Economic Analysis 
Technical and economic principles of electron accelerators 
design and applications, 12:29055-(RA;CS;In Czech) 


Technical and economic principles of electron accelerators 
design and applications, 12:29055 (RA;CS;In Czech) 
Energy Recovery 
Transient analysis of a coupled accelerator and decelerator 
system, 12:29065 (R;US) 
Momentum Cooling 
Fokker-Planck approach to stochastic momentum cooling with 
a notch filter, 12:29062 (R;JP) 
RF Systems 
Rf control system for a rocket-borne accelerator, 12:29092 
(R;US) 
Transients 
Transient analysis of a coupled accelerator and decelerator 
system, 12:29065 (R;US) 
Uses 
Current trends in radiation technologies, 12:28431 (RA;CS;In 
Czech) 
ACCELEROMETERS 
Frequency Response Testing 
SEMMSS [Systems and Equipment Maintenance Monitoring 
for Surface Ships] accelerometer mount transmissibility 
evaluation, 12:29174 (R;US) 
Mechanical Vibrations 
SEMMSS [Systems and Equipment Maintenance Monitoring 
for Surface Ships] accelerometer mount transmissibility 
evaluation, 12:29174 (R;US) 
ACCIDENTAL IRRADIATION 
See RADIATION ACCIDENTS 
ACETALDEHYDE 
Electron Spectra 
Studies in spectroscopy and chemical dynamics: Technical 
progress report, 1 October 1983 through 30 September 1984, 
12:28924 (R;US) 
ACETIC ALDEHYDE 
See ACETALDEHYDE 
ACETONE 
Electron Spectra 
Studies in spectroscopy and chemical dynamics: Technical 
progress report, 1 October 1983 through 30 September 1984, 
12:28924 (R;US) 
Genetic Effects 
Damages induced in lambda phage DNA by enzyme-generated 
triplet acetone, 12:29409 (R;BR) 
Phage inactivation by triplet acetone, 12:29410 (R;BR) 
Repair and mutagenesis on microorganisms due to irradiation 
cellular responses, 12:29396 (R;BR;In Portuguese) 
ACETYLENE 
Combustion Kinetics 
Aromatics oxidation and soot formation in flames: Progress 
report, August 15, 1984-August 14, 1987, 12:28960 (R;US) 
Pyrolysis 
Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1986-June 30, 1987, 12:28961 (R;US) 





ACID RAIN 


Suggestion for a systematic explanation of the main reasons for 
the worldwide forest decline, 12:29463 (R;DE) 
Pollution 


Air 
Individual and combined effects of ozone, SO/sub 2/, and acid 
fog on phenomenological and physiological parameters of 
conifers and deciduous trees in combined gas exposure 
experiments, 12:29434 (RA;DE;In German) 
Ai 
User’s manual for the convective cloud module version 1.0 
(RADM; RSM), 12:29193 (R;US) 
Biological Effects 
Acidic deposition: Effects on agricultural crops: Final report, 
12:29211 (R;US) 
Effects of acid rain on the barrier properties of plant cuticles, 
12:29419 (RA;DE;In German) 
Effects of acid rain and liming on the frequency, anatomy, and 
morphology of mycorrhiza, 12:29455 (RA;DE;In German) 
Estimating the exposure of forest trees to air pollution, 
12:29288 (RA;US) 
Physiological responses of soybean (Glycine max L. Merr) to 
simulated acid rain and ambient ozone in the field, 12:29466 
G;NL) 


Making 
Air pollution levels and regulations in the Federal Republic of 
Germany, 12:28701 (R;US) 
Economic Impact 
Economic valuation of acidic deposition damages: preliminary 
results from the 1985 NAPAP assessment, 12:29347 (J;NL) 
Influences of forest damages on forestry and timbertrade. 
Proceedings, 12:29261 (R;DE;In German) 
Environmental Effects 
Status reports on selected environmental issues: Volume 2, 
Forest decline: Environmental causes, 12:29209 (R;US) 
Status reports on selected environmental issues: Volume 1, 
Liming of acidified waters, 12:29208 (R;US) 
Environmental Impacts 
Current hypotheses concerning the origin of forest decline in 
West Germany, 12:29262 (RA;DE;In German) 
Meetings 
Influences of forest damages on forestry and timbertrade. 
Proceedings, 12:29261 (R;DE;In German) 
ings: Third annual acid rain conference for the 
Southern Appalachians, 12:29224 (R;US) 
PH Value 
Physiological responses of soybean (Glycine max L. Merr) to 
simulated acid rain and ambient ozone in the field, 12:29466 
G;NL) 
Precipitation Scavenging 
User’s manual for the cloud and scavenging module version 
1.2, 12:29194 (R;US) 
Risk Assessment 
Evaluating risks to agricultural production from acid 
deposition, 12:29200 (R;US) 
Risk assessment and management of agricultural effects of acid 
deposition, 12:29197 (R;US) 
Surface Waters 
National surface water survey: stream survey (pilot, Middle- 
Atlantic Phase 1, Southeast screening, and Middle-Atlantic 
episode pilot). Analytical methods manual, 12:29325 (R;US) 
Toxicity 
Fine structure and cell physiology studies on healthy and 
damaged forest trees, 12:29417 (RA;DE;In German) 
Individual and combined effects of ozone, SO/sub 2/, and acid 
fog on phenomenological and physiological parameters of 
conifers and deciduous trees in combined gas exposure 
experiments, 12:29434 (RA;DE;In German) 
Minerals and carbohydrate washout from young spruce trees 
as a result of acid fog, 12:29439 (RA;DE;In German) 
Summary evaluation of the seminar results on the subjects 
‘root growth and mycorrhiza’, 12:29461 (RA;DE;In German) 
ACIDITY 
See PH VALUE 
ACOUSTICS 


Research conducted at the Institute for Computer Applications 
in Science and Engineering in applied mathematics, 
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numerical analysis and computer science. Final semiannual 
report, 1 April-30 September 1986, 12:29010 (R;US) 
ACTINIDE ISOTOPES 
See also PLUTONIUM ISOTOPES 
THORIUM ISOTOPES 
URANIUM ISOTOPES 
Production 
Actinide production in /sup 136/Xe + /sup 249/Cf 
bombardments, 12:29668 (BA;US) 
ACTINIDE NUCLEI 
See also ACTINIUM 225 
ACTINIUM 227 
AMERICIUM 241 
CALIFORNIUM 249 
CALIFORNIUM 252 
PLUTONIUM 239 
THORIUM 232 


Decay 
Nuclear decay data. An important interface between basic and 
applied science, 12:29701 (BA;US) 
Energy Levels 
Microscopic, semiclassical, and cluster treatments of low-lying 
reflection asymmetric states in the light actinides, 12:29689 
(BA;US) 
Half-Life 
Nuclear decay data. An important interface between basic and 
applied science, 12:29701 (BA;US) 
Isotope Production 
Actinide production in /sup 136/Xe + /sup 249/Cf 
bombardments, 12:29668 (BA;US) 
Nuclear Deformation 
Microscopic, semiclassical, and cluster treatments of low-lying 
reflection asymmetric states in the light actinides, 12:29689 
(BA;US) 
ACTINIDES 
See also PLUTONIUM 


THORIUM 
URANIUM 


Ion Exchange Chromatography 
High-performance separations of lanthanides and actinides on 
dynamic ion exchangers: the analysis of irradiated fuels, 
12:28903 (RA;HU) 
ACTINIUM 225 
E1-Transitions 
Fast electric dipole transitions in Ra-Ac nuclei, 12:29667 
(BA;US) 
Nuclear Deformation 
Fast electric dipole transitions in Ra-Ac nuclei, 12:29667 
(BA;US) 
ACTINIUM 227 
E1-Transitions 
Fast electric dipole transitions in Ra-Ac nuclei, 12:29667 
(BA;US) 
Nuclear Deformation 
Fast electric dipole transitions in Ra-Ac nuclei, 12:29667 
(BA;US) 
ACTIVATION ANALYSIS 
Particle Tracks 
Applications of neutron induced particle tracks for materials 
analysis, 12:28914 (R;US) 
Uses 
Applications of neutron induced particle tracks for materials 
analysis, 12:28914 (R;US) 
ACTIVATION DETECTORS 
Neutron Spectroscopy 
Application of multicomponent activation detectors to neutron 
field spectrometry, 12:28596 (R;SU;In Russian) 
Performance 
Application of multicomponent activation detectors to neutron 
field spectrometry, 12:28596 (R;SU;In Russian) 
ADDUCTS 
The electronic structure of adducts derived from 
tris(cyclopentadieny])-lanthanide(III), 12:28935 (BA;US) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
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ADHESIVES 
Electric Conductivity 
High temperature electrically conductive adhesives, 12:28868 
(R;US) 
ADIPOSE TISSUE 
Biomedical Radiography 
neces: radiogrammetric assessment of body 
composition, muscularity, oh thane sien. Anaad vegert, 27 
May 1981-26 May 1982, 12:29354 (R;US) 
ADRENAL GLANDS 


Computerized T 
Computerized tomography and scintigraphy of adrenal tumors, 
12:29370 (RA;AT;In German) 
Scintiscanning 
Computerized tomography and scintigraphy of adrenal tumors, 
12:29370 (RA;AT;In German) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Gravimetric Analysis 
tor models for source apportionment of remote aerosols 
in Brazil, 12:28882 (R;BR;In Portuguese) 
PIXE Analysis 
Receptor models for source apportionment of remote aerosols 
in Brazil, 12:28882 (R;BR;In Portuguese) 
AGE ESTIMATION 
X-Ray Fluorescence Analysis 
Identification of archeological samples using X-ray 
fluorescence analysis, 12:28887 (RA;CS;In Slovak) 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
Gasification 
Recent operating experience with 3 kW US prototype gasifier 
for use in India, 12:28258 (R;US) 
Technical support services for biomass conversion/agricultural 
residue studies with DOE/PETC for the US/India AID 
t. Final report, September 29, 1983-June 15, 1986, 
12:28473 (R;US) 
AGRICULTURE 
Caltivation Techniques 
Acid precipitation impacts on agricultural soil management 
practices, 12:29260 (R;US) 
Economic valuation of acidic damages: preliminary 
results from the 1985 NAPAP assessment, 12:29347 (J;NL) 
Management 
Risk assessment and management of agricultural effects of acid 
deposition, 12:29197 (R;US) 
Tracer Techniques 
Research and development of controlled release technology for 
hemicals using isotopes. Report of a seminar held in 


agroc 
Vienna, 1-5 July 1985, 12:29382 (R:XA) 
AIR 


See also SURFACE AIR 
Chemical Reactions 
Thermochemistry of combustion in lean mixtures of hydrogen 
and air, 12:28965 (R;US) 


Departures from the Boussinesq approximation in laminar 
Benard convection, 12:29013 (J;US) 


Heating 
Departures from the Boussinesq approximation in laminar 
Benard convection, 12:29013 (J;US) 
Radiation Monitoring 
Air particulates monitoring at Rohri, 12:29245 (R;PK) 


Radioactivity 
Air particulates monitoring at Rohri, 12:29245 (R;PK) 
Sampling 


Sampling for organic compounds, 12:29216 (R;US) 
AIR INFILTRATION 
Tracer T 
Air infiltration and mechanical ventilation performance of 
ildings determined with a passive perfluorocarbon tracer 
technique, 12:29229 (TG;US) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Pollutant-emission factors for gas stoves: a literature survey. 
Final report, June 1985-May 1986, 12:29222 (R;US) 


AIR POLLUTION 
Toxicity 


Biological Effects 

Air pollution effects on forest trees and forest soils, 12:29412 
(R;DE;In German) 

Histological, histochemical and enzymatological investigations 
on tissues of damaged trees, ‘in vivo’ and ‘in vitro’, 12:29413 
(RA;DE;In German) 

Biological Indicators 

Determination of photosynthesis parameters as a method for 
analyzing forest damage, 12:29416 (RA;DE;In German) 

Morphological criteria of the new forest damages, 12:29442 
(RA;DE;In German) 


Ecotoxicological studies on atmospheric acid and heavy metals 
deposition in the hydrosphere of forest ecosystems, 12:29274 
(RA;DE;In German) 

Environmental Effects 

Air pollution effects on forest trees and forest soils, 12:29412 
(R;DE;In German) 

Possible effects of air pollution on forest wood properties, 
12:29346 (RA;DE;In German) 

Short- and long-time effects of pollutants from atmosphere on 
soil and ground water (among other discharge components) 
of selected forest areas, 12:29266 (RA;DE;In German) 

Environmental Impacts 

Current hypotheses concerning the origin of forest decline in 
West Germany, 12:29262 (RA;DE;In German) 

On the imminence of a climatic catastrophe, 12:29214 
(R;DE;In German) 

Research in forest damage, 12:28703 (RA;DE;In German) 

Mathematical Models 

SAI (Systems Applications, 

Model. Model, 12:29223 (R;US) 
Mercury Oxides 

Comparative studies on spruce trees in forests with high 
SO/sub 2/ exposure and in so-called ‘pure air’ regions, 
12:29418 (RA;DE;In German) 

Ozone 

Comparative studies on spruce trees in forests with high 
SO/sub 2/ exposure and in so-called ‘pure air’ regions, 
12:29418 (RA;DE;In German) 

Pollution Regulations 

Air pollution levels and regulations in Canada, 12:29253 

(R;US) 


) Urban Airshed 


Development of VOST (volatile organic sampling train) 
sample analysis protocol for water-soluble volatile POHCS 
(principal organic hazardous constituents) and PICS 
(products of incomplete combustion). Final report, 
December 1984-October 1985, 12:29220 (R;US) 

Soil Chemistry 

Ecotoxicological studies on atmospheric acid and heavy metals 
deposition in the hydrosphere of forest ecosystems, 12:29274 
(RA;DE;In German) 

Studies on the chemistry, exchangeable ion cover, and ion 
equilibria of forest soils in polluted areas and on the effects 
of fertilisation, 12:29264 (RA;DE;In German) 

Variability of the pH value in forest soils in North-Rhine 
Westphalia, 12:29276 (RA;DE;In German) 

Toxicity 

Anatomical and histological changes in damaged trees, 
12:29443 (RA;DE;In German) 

Biochemical changes in damaged trees, 12:29445 (RA;DE;In 
German) 


Carbon, water and nutrients metabolism of spruce trees in 
highly exposed sites on phyllite soil in North Eastern 
Bavaria, 12:29425 (RA;DE;In German) 

Comparative studies on spruce trees in forests with high 
SO/sub 2/ exposure and in so-called ‘pure air’ regions, 
12:29418 (RA;DE;In German) 

Comparative gas exposure measurements on damaged trees in 
pure air and, alternatively, site conditions at the site of 
damage for a quantitative determination of primary damage, 
12:29424 (RA;DE;In German) 

Effects of SO/sub 2/ and other ‘classic’ air pollutants, 12:29447 
(RA;DE;In German) 





AIR POLLUTION 
Toxicity 


Effects of airborne pollutants on the mycorrhiza of forest trees, 
12:29458 (RA;DE;In German) 

Investigation of the effects of air pollutants on the 
detoxification systems of plants, 12:29422 (RA;DE;In 
German) 

Investigation of the effects of SO/sub 2/ on the cellular 
fundamentals of hydroregulation of Picea abies, a 
contribution to research on forest die-back, 12:29423 
(RA;DE;In German) 

Investigations of fundamental mechanisms and methodological 
studies, 12:29446 (RA;DE;In German) 

Investigation of morphological changes and resulting 
functional impairment of mycorrhiza of forest trees as a 
result of soil and air pollution, 12:29456 (RA;DE;In German) 

Metabolic studies in model ecosystems of young forest trees 
under defined pollution exposure, 12:29435 (RA;DE;In 
German) 

Pollutant effects on the conformation of chlorophyll/protein 
complexes in damaged forest trees, 12:29440 (RA;DE;In 
German) 

Studies on assimilate allocation in undamaged and damaged 
spruce trees, 12:29426 (RA;DE;In German) 

AIR POLLUTION MONITORING 
Sampling for organic compounds, 12:29216 (R;US) 
AIR QUALITY 
Standards 

Air pollution levels and regulations in the United Kingdom, 
12:29196 (R;US) 

Air pollution levels and regulations in Canada, 12:29253 
(R;US) 

Opacity provisions: Background information for promulgated 
amendments, 12:29256 (R;US) 

AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
Control Systems 

Extended flight evaluation of a near-term pitch active control 
system. Contractor report, December 1982-June 1983, 
12:28756 (R;US) 

Fuel 

Extended flight evaluation of a near-term pitch active control 
system. Contractor report, December 1982-June 1983, 
12:28756 (R;US) 

AIRFOILS 
Boundary Layers 

Influence of a heated leading edge on boundary layer growth, 

stability, and transition, 12:29011 (R;US) 
Heating 

Influence of a heated leading edge on boundary layer growth, 

stability, and transition, 12:29011 (R;US) 
AIRGLOW 


Polar BEAR ionospheric experiments - a pre-launch overview. 
Technical report, 1 March-31 October 1985, 12:29514 (R;US) 
ALABAMA 
Aquifers 
—— report series: North Alabama water quality 
assessment: Volume 5, Tuscumbia aquifer quality, 12:29332 
(RUS) 
Point Pollutant Sources 
Technical report series: North Alabama water quality 
assessment: Volume 2, Evaluation of existing data on point 
source discharges to surface waters, 12:29327 (R;US) 
Water Reservoirs 
Technical report series: North Alabama water quality 
assessment: Volume 3, Water treatment plants and Wilson 
and Wheeler Dams, 12:29328 (R;US) 
Technical report series: North Alabama water quality 
assessment: Volume 6, Sediment, 12:29331 (R;US) 
Technical report series: North Alabama water quality 
assessment: Volume 4, Bacteriological quality, 12:29330 
(R;US) 
Technical report series: North Alabama water quality 
assessment: Volume 10, Concentrations of PCBs, DDTr, and 
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selected metals in catfish from Wheeler and Pickwick 
Reservoirs, 12:29333 (R;US) 
ALAP 
See RADIATION PROTECTION 


Climates 
R4D Program: Climatological observations in the Philip Smith 
Mountains of the North Slope, Alaska: Climatology report 
series No. 1, 12:29191 (R;US) 
Wetlands 
Wetlands and water quality. A regional review of recent 
research in the United States on the role of freshwater and 
saltwater wetlands as sources, sinks, and transformers of 
nitrogen, phosphorus, and various heavy metals. Final 
report, 12:29309 (R;US) 
ALCOHOLS 
See also METHANOL 
Derivatization 
Characterization of oxidized coal surfaces: Quarterly report, 
January 1987-April 1987, 12:28277 (R;US) 
Mass Spectroscopy 
Characterization of oxidized coal surfaces: Quarterly report, 
January 1987-April 1987, 12:28277 (R;US) 
ALDEHYDES 
See also ACETALDEHYDE 
FORMALDEHYDE 
Derivatization 
Characterization of oxidized coal surfaces: Quarterly report, 
January 1987-April 1987, 12:28277 (R;US) 
Mass Spectroscopy 
Characterization of oxidized coal surfaces: Quarterly report, 
January 1987-April 1987, 12:28277 (R;US) 
ALDEHYDO ACIDS 
See ALDEHYDES 
CARBOXYLIC ACIDS 
ALGAE 
See also UNICELLULAR ALGAE 
Cultivation Techniques 
Intensive microalgae culture for production of lipids for fuel, 
12:28461 (BA;US) 
Growth 
Algal growth potentials and heavy-metal concentrations of the 
primary streams to upper Beaver Lake. Technical 
completion report, 12:29323 (R;US) 
Research Programs 
Intensive microalgae culture for production of lipids for fuel, 
12:28461 (BA;US) 
ALGORITHMS 
Control algorithms for autonomous robot navigation, 12:29882 
(BA;US) 
ALKALI METAL COMPOUNDS 
Chemical Properties 
Structure and ion exchange properties of crystalline antimonic 
acid, 12:28901 (RA;HU) 
Crystal Structure 
Structure and ion exchange properties of crystalline antimonic 
acid, 12:28901 (RA;HU) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATES 
See ALCOHOLS 
ALLENE 


Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1986-June 30, 1987, 12:28961 (R;US) 

ALLOY 800H 
See INCOLOY 800H 
ALLOY SYSTEMS 
See also BINARY ALLOY SYSTEMS 
Potentials 

Cluster generalization of the KKR-coherent potential methods 

for random metallic alloys, 12:29732 (R;XA) 
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INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LEAD ALLOYS 
LITHIUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
POTASSIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
TANTALUM ALLOYS 
THALLIUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
VANADIUM ALLOYS 
ZIRCONIUM ALLOYS 

Electronic Structure 


Ab initio theory of the ground state properties of ordered and 


disordered alloys and the theory of ordering processes in 
alloys, 12:29717 (R;US) 


Magnetism 
Local density theory of magnetism and its interrelation with 
compositional order in alloys, 12:28800 (R;US) 
Order Parameters 
Ab initio theory of the ground state properties of ordered and 
disordered alloys and the theory of ordering processes in 
alloys, 12:29717 (R;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA BEAMS 
Multidisciplinary approach to the use of the Buenos Aires 
Pelletron UD20 heavy ion accelerator in radiobiological 
research, 12:29394 (RA;XA) 
ALPHA REACTIONS 
Excitation Functions 
Excitation functions for /sup 121,123/Sb(a,xn), (x= 1-4) 
reactions in approx. 10-40 MeV range, 12:29644 (R;XA) 
ALPHA SPECTROMETERS 


Project and construction of a for alpha particles 


a spectrometer 
using surface barrier detectors, 12:29119 (R;BR;In 
P 


ALPHA-BEARING WASTES 
Grouting 
Engineering support data update for the Hanford Defense 
Waste: Environmental Impact Statement, 12:28409 (R;US) 
Inventories 
Engineering support data update for the Hanford Defense 
Waste: Environmental Impact Statement, 12:28409 (R;US) 
ALTIMETERS 
Radar 
Measured radar return at the near vertical from forested 
terrains, 12:29838 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Acid Neutralizing Capacity 
Types, concentration and function of buffer systems in soils, 
12:29271 (RA;DE;In German) 


Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BA;US) 


Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BA;US) 


Ecological Concentration 
Types, concentration and function of buffer systems in soils, 
12:29271 (RA;DE;In German) 
Optical Properties 
Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BA;US) 
Physical Radiation Effects 
Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BAUS) 
Chemistry 


Ultrafiltration of soil lysimeter solutions, 12:29278 (RA;DE;In 
German) 


Toxicity 
Acid and aluminium toxicity in spruce, 12:29451 (RA;DE;In 
German) 
Phytotoxic effects of metals and acid on the fine roots of forest 
trees, 12:29459 (RA;DE;In German) 
Uptake 
Uptake of nutrients and pollutants in the fine roots of damaged 
conifer species, 12:29453 (RA;DE;In German) 
ALUMINIUM 27 TARGET 
Neutron Reactions 
Structures of (n,n’) neutron spectra for Al-27, Mn-55, Fe-56, 
Nb-93 and Bi-209 with 14 MeV incident neutrons, 12:29641 
(R;JP) 
Pion Minus Reactions 
Pion absorption in nuclei: The (zrip,p) reactions, 12:29640 
(R;US) 
Pion Plus Reactions 
Pion absorption in nuclei: The (7*~,p) reactions, 12:29640 
(R;US) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Chemical Vapor Deposition 
Laser fabrication of interconnect structures on CMOS gate 
arrays, 12:29038 (BA;US) 
Electrical Properties 
Electrical properties of Al-In-Sn alloys directionally solidified 
in high and low gravitational fields. Center director's 
discretionary fund final report, 12:28813 (R;US) 
Laser Radiation 
Laser fabrication of interconnect structures on CMOS gate 
arrays, 12:29038 (BA;US) 
Microstructure 
Effects of gravity level during directional solidification on the 
microstructure of hypermonotectic Al-In-Sn alloys, 12:28814 
(R;US) 
Phase Studies 
The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T1; In-Tl; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 
Residual Stresses 
Investigation of ultrasonic methods for residual stress 
measurement in metals: Annual report, 12:29017 (R;US) 


vity 
Electrical properties of Al-In-Sn alloys directionally solidified 
in high and low gravitational fields. Center director's 
discretionary fund final report, 12:28813 (R;US) 
Properties 


The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T1; In-T1; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 

Ultrasonic Testing 
Investigation of ultrasonic methods for residual stress 
measurement in metals: Annual report, 12:29017 (R;US) 
ALUMINIUM BASE ALLOYS 
Crystal Structure 
Structure of icosahedral Al-Cu-Li, 12:28829 (J;US) 
ALUMINIUM COMPOUNDS 
See also ALUMINIUM OXIDES 
Buffers 

Soil acidification and aluminium release, 12:29285 (RA;DE;In 

German) 





ALUMINIUM COMPOUNDS 
Solubility 


Soil acidification and aluminium release, 12:29285 (RA;DE;In 


German) 
ALUMINIUM OXIDES 
Brazing 


Bonding and fracture of titanium-containing braze alloys to 
alumina, 12:28837 (R;US) 
Effects 
Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 
Damage 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
Phase 
Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 2 for the period January- 
March 1987, 12:28302 (R;US) 
Physical Radiation Effects 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
Reflectivity 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (DENTAL) 
See JAW 
ALVEOLI (PULMONARY) 
See LUNGS 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
AMERICAN BLACKS 


Actinide distribution in the human skeleton, 12:29403 (J:US) 
AMIDES 
Effects 
Poly(ADP-ribose): A cellular signal of DNA damage, 12:29352 
(BA;US) 


See also ANILINE 
Toxicity 
A toxicological study of MBOEA, 12:29462 (R;US) 
AMINO ALCOHOLS 
See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 
AMINOBENZENE 


Water, nutrient and pollutant dynamics of characteristic soil 
types in Schleswig-Holstein, 12:29273 (RA;DE;In German) 


AMPLIFIERS 
Beam Optics 
A novel injection and switchout scheme for multipass laser 
amplifiers, 12:28995 (J;US) 
Harmonics 
A novel injection and switchout scheme for multipass laser 
amplifiers, 12:28995 (J;US) 
Circuits 
Two-stage hybrid microcircuit amplifier, 12:29032 (R;US) 
ANALYSIS (ACTIVATION) 
See ACTIVATION ANALYSIS 
ANALYSIS (GAS) 
See GAS ANALYSIS 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 


ANGRA-3 REACTOR 
Angra Dosreis, Rio De Janeiro, Brazil 
Containment Shells 
Public risk-reduction measures: cost-effectiveness from a global 
point-of-view, 12:28669 (R;BR) 
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Reactor Accidents 
Public risk-reduction measures: cost-effectiveness from a global 
point-of-view, 12:28669 (R;BR) 
ANILINE 
Anodization 
On the mechanism of electrochemical switching in films of 
polyaniline, 12:28875 (J;US) 


On the mechanism of electrochemical switching in films of 
polyaniline, 12:28875 (J;US) 
ANIMAL FEEDS 
Mixing 
Assessment of segregation in the manufacture of feed mixes, 
12:28455 (RA;CS;In Czech) 
Segregation 
Assessment of segregation in the manufacture of feed mixes, 
12:28455 (RA;CS;In Czech) 
ANIMAL TISSUES 


See also BONE MARROW 
EPITHELIUM 
RETICULOENDOTHELIAL SYSTEM 
Cutting 
Electrosurgical device for both mechanical cutting and 
coagulation of bleeding, 12:29377 (P;US) 
Surgery 
Electrosurgical device for both mechanical cutting and 
coagulation of bleeding, 12:29377 (P;US) 
ANL 
Chemical Effluents 
1986 annual site environmental report for Argonne National 
Laboratory, 12:29230 (R;US) 
Radioactive Effluents 
1986 annual site environmental report for Argonne National 
Laboratory, 12:29230 (R;US) 
ANTIBODIES 
See also MONOCLONAL ANTIBODIES 
Metabolism 
Perifusional techniques for screening antibodies (Ab) in living 
tissue, 12:29353 (J;US) 
Radioinduction 
Toxoplasma antibodies and retinochoroiditis in the Marshall 
Islands and their association with exposure to radioactive 
fallout, 12:29402 (J;US) 
ANTIMONATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Chemical Properties 
Structure and ion exchange properties of crystalline antimonic 
acid, 12:28901 (RA;HU) 
Crystal Structure 
Structure and ion exchange properties of crystalline antimonic 
acid, 12:28901 (RA;HU) 
ANTIMONY 
Fission Products 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
Radioactive Effluents 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
ANTIMONY 121 
Alpha Reactions 
Excitation functions for /sup 121,123/Sb(a,xn), (x= 1-4) 
reactions in approx. 10-40 MeV range, 12:29644 (R;XA) 
Excitation Functions 
Excitation functions for /sup 121,123/Sb(a,xn), (x= 1-4) 
reactions in approx. 10-40 MeV range, 12:29644 (R;XA) 
ANTIMONY 123 
Alpha Reactions 
Excitation functions for /sup 121,123/Sb(a,xn), (x= 1-4) 
reactions in approx. 10-40 MeV range, 12:29644 (R;XA) 
Excitation Functions 
Excitation functions for /sup 121,123/Sb(a,xn), (x= 1-4) 
reactions in approx. 10-40 MeV range, 12:29644 (R;XA) 
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The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T1; In-T1; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 


Thermodynamic Properties 
The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T1; In-T1; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 
ANTIMONY OXIDES 
Uses 
New composite ion exchanger - hydrated antimony pentoxide 
in phenolsulphonic matrix - and its application in neutron 
activation analysis, 12:28902 (RA;HU) 
ANTIPROTON BEAMS 
Acceleration 
Antiproton acceleration in the Fermilab Main Ring and 
Tevatron, 12:29061 (R;US) 
ANTIPROTON REACTIONS 
Particle Production 
Hadronic phi production and the Lund model for low p/sub 
T/ interactions, 12:29563 (R;NL) 
ANTIREFLECTION COATINGS 


damage threshold porous silica antireflective coating, 
12:28847 (BA;US) 
Pulse duration dependence of 1064-nm laser damage thresholds 
of porous silica antireflection coatings on fused silica 
substrates, 12:28846 (BA;US) 


Deposition 

Pulse duration dependence of 1064-nm laser damage thresholds 
of porous silica antireflection coatings on fused silica 
substrates, 12:28846 (BA;US) 

Physical Radiation Effects 
igh damage threshold porous silica antireflective coating, 
12:28847 (BA;US) 

Pulse duration dependence of 1064-nm laser damage thresholds 
of porous silica antireflection coatings on fused silica 
substrates, 12:28846 (BA;US) 

Variation of transmittance spectra of porous antireflection 
coatings with index profile, 12:28845 (BA;US) 


Variation of transmittance spectra of porous antireflection 
coatings with index profile, 12:28845 (BA;US) 


See also GAS APPLIANCES 
WATER HEATERS 


A for-profit venture marketing research and analysis study 
conducted for Action for Boston Community Development 
(Home repair services), 12:28699 (R;US) 

APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Biological Models 

Trophic status of a community can alter the bioavailability and 

toxic effects of contaminants, 12:29319 (R;US) 
Environmental Exposure Pathway 

Trophic status of a community can alter the bioavailability and 

toxic effects of contaminants, 12:29319 (R;US) 
Environmental Impacts 
Effects of pollution on freshwater organisms. Fate and effects 
of pollutants, 12:29464 (R;US) 
AQUATIC ORGANISMS 
Unspecified biota characteristic of aquatic ecosystems. 

See also AUFWUCHS 
FISHES 
PLANKTON 
SEAWEEDS 

Retention 

No. 2 fuel-oil compound retention and release by Mytilus 
edulis: 1983 Cape Cod Canal oil spill. Technical report, 
12:28325 (R;US) 

AQUEOUS HUMOR 
See EYES 


ARCHAEOLOGICAL SPECIMENS 
Age Estimation 
Identification of archeological samples using X-ray 
fluorescence analysis, 12:28887 (RA;CS;In Slovak) 
ARCTIC REGIONS 
Aquatic Ecosystems 
US Environmental Protection Agency Cold Climate Research 
Program: Status report, 12:29299 (R;US) 
Terrestrial Ecosystems 
US Environmental Protection Agency Cold Climate Research 
Program: Status report, 12:29299 (R;US) 
ARGON 
Molecule Collisions 
Infinite-order sudden approximation for collisions involving 
molecules in Pi electronic states: a new derivation and 
calculations of rotationally inelastic cross sections for NO(x 
superscript 2 Pi) + He and Ar, 12:29528 (R;US) 


Atomic physics experiments with photon and ion beams, 
12:29530 (R;US) 
ARGON 40 REACTIONS 
Compound-Nucleus Reactions 
Statistical aspects of highly excited and non-equilibrium 
nuclear systems, 12:29685 (J;FR) 
ARGON IONS 
Kinetic Energy 
Production of very cold, highly charged ions by synchrotron 
radiation: Comparisons of the “scalpel” and “hammer” 
methods, 12:29531 (R;US) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARKANSAS 
Hydroelectric Power Plants 
Environmental and water-quality operational studies: spatial 
and temporal distribution of sulfide and reduced metals in 
the tailwater of Narrows Dam (Lake Greeson), Arkansas. 
Final technical report, 12:28466 (R;US) 
ARMS 


Use of skeleton scintigraphy in traumatology in consideration 
of injuries of the wrist, 12:29365 (RA;AT;In German) 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also ANILINE 
BENZENE 
PHENOLS 


POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 


Combustion Kinetics 
Aromatics oxidation and soot formation in flames: Progress 
report, August 15, 1984-August 14, 1987, 12:28960 (R;US) 


Photoemission, fluorescence, and photochemical studies of 
molecular adsorbates on metal and semiconductor surfaces, 
12:28812 (R;US) 

ARRAY PROCESSORS 
Integrated Circuits 

UW/NW (University of Washington/Northwest) VLSI 
consortium. Semiannual technical report No. 3, 18 March-10 
December 1986, 12:29847 (R;US) 

Parallel Processing 

Intermediate-level computer-vision-processing algorithm 
development for the content-addressable-array parallel 
processor. Quarterly status report No. 3 for period ending 29 
November 1986, 12:29848 (R;US) 

ARSENATES 

Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 


Properties 
Thermochemical investigations on uranyl phosphates and 
arsenates, 12:28956 (R;NL) 





ARSENIC 
X-Ray Fluorescence Analysis 


ARSENIC 
X-Ray Fluorescence Analysis 
Determination of arsenic in coal, 12:28892 (RA;CS;In Czech) 
ART OBJECTS 
See CULTURAL OBJECTS 
ASCORBIC ACID 
Genetic Effects 
Relevance of DNA repair pathways on ascorbic acid effects on 
Echerichia Coli K-12 cells, 12:29411 (R;BR) 
Repair and mutagenesis on microorganisms due to irradiation 
cellular responses, 12:29396 (R;BR;In Portuguese) 


See also FLY ASH 
Chemical Composition 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 2 for the period January- 
March 1987, 12:28302 (R;US) 
Melting Points 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
Radiometric Gages 
Measurement of ash content of coal in tubs, 12:28438 
(RA;CS;In Czech) 
Waste Product Utilization 
Newer technologies for resource recovery from coal 
combustion solid wastes, 12:28282 (J;GB) 
ASPHALTS 
Aging 
The potential use of tar sand bitumen as paving asphalt, 
12:28344 (R;US) 
Chemical Composition 
The potential use of tar sand bitumen as paving asphalt, 
12:28344 (R;US) 
Combustion 


Properties 
The potential use of tar sand bitumen as paving asphalt, 
12:28344 (R;US) 
Evaluations 
The potential use of tar sand bitumen as paving asphalt, 
12:28344 (R;US) 


The potential use of tar sand bitumen as paving asphalt, 
12:28344 (R;US) 
Ductility 
The potential use of tar sand bitumen as paving asphalt, 
12:28344 (R;US) 


The potential use of tar sand bitumen as paving asphalt, 
12:28344 (R;US) 
Tensile Properties 
The potential use of tar sand bitumen as paving asphalt, 
12:28344 (R;US) 
Viscosity 
The potential use of tar sand bitumen as paving asphalt, 
12:28344 (R;US) 
ASTATINE ISOTOPES 
Alpha Decay 
Intruder states in the Z = 82 region by the B/sup +//ec and 
a decay of neutron-deficient Bi, Po, and at nuclei, 12:29663 
(BA;US) 
Beta-Plus Decay 
Intruder states in the Z = 82 region by the B/sup +//ec and 
a decay of neutron-deficient Bi, Po, and at nuclei, 12:29663 
(BA;US) 
Energy Levels 
Intruder states in the Z = 82 region by the B/sup +//ec and 
a decay of neutron-deficient Bi, Po, and at nuclei, 12:29663 
(BA;US) 
ASTROPHYSICS 
Nucleosynthesis 
Nuclear astrophysics away from stability, 12:29700 (BA;US) 
ATF TORSATRON 
Divertors 
Divertor and limiter studies on ATF, 12:29813 (R;US) 
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Limiters 
Divertor and limiter studies on ATF, 12:29813 (R;US) 
ATMOSPHERIC CIRCULATION 
Mathematical Models 
Simulation of convection over the ocean in the region of the 
intertropical convergence zone, 12:29192 (R;DE) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC POWER COMPANY MAIN YANKEE 
See MAINE YANKEE REACTOR 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS 
Sudden Approximation 
Infinite-order sudden approximation for collisions involving 
molecules in Pi electronic states: a new derivation and 
calculations of rotationally inelastic cross sections for NO(x 
superscript 2 Pi) + He and Ar, 12:29528 (R;US) 
ATWS 
Anticipated transients without scram. 
Human Factors 
Quantification of operator actions during ATWS following 
MSIV closure, 12:28678 (BA;US) 
AUFWUCHS 
Chlorophyll 
Review of methods for the analysis of chlorophyll in 
periphyton and plankton of marine and freshwater systems. 
Technical bulletin (Final), 12:28479 (R;US) 
AURORAE 
Convection 
Studies of the auroral ionosphere with the MITHRAS. Final 
report, October 1982-October 1985, 12:29513 (R;US) 


Polar BEAR ionospheric experiments - a pre-launch overview. 
Technical report, 1 March-31 October 1985, 12:29514 (R;US) 

Electrodynamics 

Interplanetary control of high-latitude electrodynamics, 
12:29512 (R;US) 

Studies of the auroral ionosphere with the MITHRAS. Final 
report, October 1982-October 1985, 12:29513 (R;US) 
Electrojets 

Antarctic atmospheric infrasound. Final technical report, 1 
July 1981-30 September 1984, 12:29519 (R;US) 
Long Wave Radiation 
DE 1 observations of harmonic auroral kilometric radiation. 
Progress report, 12:29518 (R;US) 
Satellite interferometric measurements of auroral kilometric 
radiation, 12:29516 (R;US) 
AURORAL ELECTROJETS 
See ELECTROJETS 
AURORAL OVAL 
Electron Precipitation 
Model results with PITE (Polar Ionospheric Irregularities 
Experiment) rocket data. Scientific report No. 1, 28 August 
1985-31 August 1986, 12:29521 (R;US) 


X-Ray Diffraction 
Determination of austenite quantity retained in niobium high- 
speed steels by X ray diffractometry, 12:28881 (R;BR;In 


Portuguese 
AUSTENITIC STEELS 
Prior to February, 1978 STEELS and AUSTENITE were used to 
index this concept. 
Quantitative Chemical Analysis 
Determination of austenite quantity retained in niobium high- 
speed steels by X ray diffractometry, 12:28881 (R;BR;In 
Portuguese) 
AUSTRALIA 
Coal 
Briquetting coking blends containing Australian high volatile 
coals, 12:28253 (R;AU) 
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Ethanol Fuels 
N.S.W. (New South Wales) sugar cane to fuel ethanol. 
Feasibility study report, 12:28462 (R;AU) 
AUSTRIA 
Energy Policy 
Energy plan - raw materials plan - recycling plan. 
Development program for raw material and energy supplies 
on regional level, 12:28697 (R;DE;In German) 
Energy Supplies 
Energy plan - raw materials plan - recycling plan. 
Development program for raw material and energy supplies 
on regional level, 12:28697 (R;DE;In German) 
Pollution Abatement 
Technologies in environmental protection - development and 
trends in Austria, 12:28704 (R;DE;In German) 


B MESONS 
Annihilation of mesons built from heavy and light quark and 
antiB® reversible B° oscillations, 12:29572 (R;SU) 
Configuration Mixing 
Indirect serarches for very heavy quarks, 12:29580 (R;US) 
Weak Particle Decay 
Indirect serarches for very heavy quarks, 12:29580 (R;US) 
BACTERIOPHAGES 
DNA Repair 
Repair and mutagenesis on microorganisms due to irradiation 
cellular responses, 12:29396 (R;BR;In Portuguese) 
Genome Mutations 
Damages induced in lambda phage DNA by enzyme-generated 
triplet acetone, 12:29409 (R;BR) 
Infectivity 
Phage inactivation by triplet acetone, 12:29410 (R;BR) 
BAFFLED TUBES 
Heat Transfer 
An experimental verification of general correlations for single- 
phase turbulent flow in ribbed tubes, 12:29044 (BA;US) 
H 
An experimental verification of general correlations for single- 
phase turbulent flow in ribbed tubes, 12:29044 (BA;US) 
Turbulent Flow 
An experimental verification of general correlations for single- 
phase turbulent flow in ribbed tubes, 12:29044 (BA;US) 
BANACH SPACE 
See also HILBERT SPACE 
Functionals 
Multiple critical points of periodic functional and some 
applications, 12:29769 (R;XA) 
BAND THEORY 
Localization in random system - I. Effect of off-diagonal 
disorder, 12:29726 (R;XA) 
BARIUM 145 
Energy Levels 
Decay of /sup 145/Cs to levels of /sup 145/Ba, 12:29649 
(BA;US) 
BARIUM 149 
Half-Life 
New delayed-neutron precursors from TRISTAN, 12:29652 
(BA;US) 
Neutron Emission 
New delayed-neutron precursors from TRISTAN, 12:29652 
(BA;US) 
BARIUM OXIDES 
Superconductivity 


Grain boundary superconductivity in the YBaCuO system 
(¥/sub 1.2/Ba/sub 0.8/CuO,), 12:28825 (R;US) 
Thin superconducting shells in single phase YBazCusO,, 
12:28841 (R;US) 
BASEDOW’'S DISEASE 
See HYPERTHYROIDISM 
BASIC INTERACTIONS 
Search for a new force, 12:29556 (R;US) 


BELLEFONTE-2 REACTOR 
Transients 


BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM BENDING MAGNETS 


Design of achromatic bending systems in the presence of space 
charge, 12:29095 (R;US) 
Space Charge 
Space charge effects in a bending magnet system, 12:29069 
(R;US) 
BEAM BUNCHERS 


Mechanical design and fabrication of a 425-MHz H™ buncher, 
12:29094 (R;US) 
Fabrication 
Mechanical design and fabrication of a 425-MHz H™ buncher, 
12:29094 (R;US) 
BEAM MONITORS 
Design 
Monitoring the beam position in the SLC interaction region, 
12:29101 (R;US) 
BEAM TRANSPORT 
Expert Systems 
Prototype development of a beam line expert system, 12:29072 
(R;US) 


Transmission-line impedance measurements of beam pipes for 
an Advanced Hadron Facility (AHF), 12:29067 (R;US) 
BEAM-BEAM INTERACTIONS 
Computer Codes 
Computer simulation code for the beam-beam interaction in 
linear colliders, 12:29063 (R;JP) 
BEARINGS 
Wear 
Wear measurement by surface layer activation, 12:28510 
(R;US) 
Wear of 7203 ATB P4 antifriction bearing, 12:28447 
(RA;CS;In Czech) 
BEAUTY PARTICLES 
Lifetime 
Lifetimes of heavy leptons and hadrons, 12:29564 (R;US) 
BEECH TREES 
Leaves 
Physiological and biochemical analyses of spruce needles and 
beech leaves, 12:29428 (RA;DE;In German) 
Morphological Changes 
Morphological aberrations in the development and growth of 
forest tree shoots, 12:29433 (RA;DE;In German) 
Morphological criteria of the new forest damages, 12:29442 
(RA;DE;In German) 
Pathological Changes 
Individual and combined effects of ozone, SO/sub 2/, and acid 
fog on phenomenological and physiological parameters of 
conifers and deciduous trees in combined gas exposure 
experiments, 12:29434 (RA;DE;In German) 
Physiological and biochemical analyses of spruce needles and 
beech leaves, 12:29428 (RA;DE;In German) 
Water Requirements 
Water economy of a limestone beechwood forest ecosystem in 
a shallow soil site, 12:29280 (RA;DE;In German) 
BELLEFONTE-1 REACTOR 
Scottsboro, Alabama 
Loss of Coolant 
Feedwater transient and small break loss of coolant accident 
analyses for the Bellefonte Nuclear Plant, 12:28662 (R;US) 
Transients 
Feedwater transient and small break loss of coolant accident 
analyses for the Bellefonte Nuclear Plant, 12:28662 (R;US) 
BELLEFONTE-2 REACTOR 
Scottsboro, Alabama 
Loss of Coolant 
Feedwater transient and small break loss of coolant accident 
analyses for the Bellefonte Nuclear Plant, 12:28662 (R;US) 
Transients 
Feedwater transient and small break loss of coolant accident 
analyses for the Bellefonte Nuclear Plant, 12:28662 (R;US) 





Hydraulic Conductivity 


BENTONITE 
Hydraulic Conductivity 
Ga migration through MX-80 bentonite, 12:28405 (R;CH) 
Manganese 54 
Separation of exchange and adsorption processes in “*Ca- 
bentonite/**Mn* system, 12:28927 (RA;HU) 
Sorptive Properties 
Separation of exchange and adsorption processes in **Ca- 
bentonite/**Mn* system, 12:28927 (RA;HU) 
BENZENE 
Chemical Preparation 
Evaluation of dynamic properties of Pyrotol unit using ‘*C, 
12:28456 (RA;CS;In Czech) 
Chemical Reaction Yield 
Identification and temporal behavior of radical intermediates 


formed during the combustion and pyrolysis of gaseous fuels: 


Kinetic pathways to soot formation: Progress report, July 1, 
1986-June 30, 1987, 12:28961 (R;US) 
Combustion Kinetics 

Aromatics oxidation and soot formation in flames: Progress 

report, August 15, 1984-August 14, 1987, 12:28960 (R;US) 
Radiometric Analysis 

Evaluation of dynamic properties of Pyrotol unit using ‘*C, 

12:28456 (RA;CS;In Czech) 
BENZOFURANS 
Air Pollution Control 

Formation of polychlorodibenzo-p-dioxins respectively 
polychlorodibenzofurans and incidence in the outside air in 
North-Rhine-Westphalia, 12:29204 (RA;DE;In German) 

Pollution Sources 

Formation of polychlorodibenzo-p-dioxins respectively 
polychlorodibenzofurans and incidence in the outside air in 
North-Rhine-Westphalia, 12:29204 (RA;DE;In German) 

Quantitative Chemical Analysis 

Dioxins: Incidence, determination, evaluation, disposal. 
Proceedings, 12:29203 (R;DE;In German) 

Investigation of oils and soils contaminated with 
PCDD/PCDF, 12:28323 (RA;DE;In German) 

Problems of emission measurements for polychlorinated 
dibenzodioxins and polychlorinated dibenzofurans from 
waste incineration plants, 12:29206 (RA;DE;In German) 

Sampling in the exhaust gas of firing systems and waste 
incineration plants, 12:29205 (RA;DE;In German) 


Probiems of emission measurements for polychlorinated 
dibenzodioxins and polychlorinated dibenzofurans from 
waste incineration plants, 12:29206 (RA;DE;In German) 

Sampling in the exhaust gas of firing systems and waste 
incineration plants, 12:29205 (RA;DE;In German) 

Waste Management 

Dioxins: Incidence, determination, evaluation, disposal. 

Proceedings, 12:29203 (R;DE;In German) 
BERKELIUM COMPOUNDS 
Chemical Preparation 

Possible stabilization of the tetravalent oxidation state of 
berkelium and californium in acetonitrile with 
triphenylarsine oxide, 12:28955 (R;US) 

BERYLLIA 
See BERYLLIUM OXIDES 
BERYLLIUM 
Laser Welding 
“ae welding of a beryllium/tantalum collimator, 12:28826 
;US) 


Decay studies of exotic nuclei using a reaction product mass 
separator at MSU, 12:29638 (J;FR) 
BERYLLIUM 9 
Differential Cross Sections 
Doubly differential cross sections for galactic heavy-ion 
fragmentation, 12:29492 (R;US) 
BERYLLIUM 9 TARGET 
Antiproton Reactions 
Hadronic phi production and the Lund model for low p/sub 
T/ interactions, 12:29563 (R;NL) 
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Kaon Reactions 
Hadronic phi production and the Lund model for low p/sub 
T/ interactions, 12:29563 (R;NL) 
Particle Production 
Hadronic phi production and the Lund model for low p/sub 
T/ interactions, 12:29563 (R;NL) 
Pion Reactions 
Hadronic phi production and the Lund model for low p/sub 
T/ interactions, 12:29563 (R;NL) 
Proton Reactions 
Hadronic phi production and the Lund model for low p/sub 
T/ interactions, 12:29563 (R;NL) 
BERYLLIUM ALLOYS 
Laser Welding 
CO, and Nd:YAG laser welding of stainless steel and 
beryllium copper valves: Final report, 12:28797 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES 
Dielectric Properties 
Complex dielectric constants for selected near-millimeter-wave 
materials at 245 GHz, 12:28836 (R;US) 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA SPECTROMETERS 
Specifications 


Project and construction of a spectrometer for alpha particles 
using surface barrier detectors, 12:29119 (R;BR;In 
Portu 

BETA-PLUS DECAY RADIOISOTOPES 
See also BISMUTH 205 

BISMUTH 206 
CARBON 9 
DYSPROSIUM 155 
ERBIUM 161 
ERBIUM 163 
EUROPIUM 138 
FLUORINE 18 
GADOLINIUM 147 
POTASSIUM 40 
PRASEODYMIUM 135 
SAMARIUM 136 
SILVER 108 
YTTRIUM 88 

Isotope Production 

Large scale positron production for physics needs via fission 
reactors, 12:28604 (R;US) 

BETATRONS 


Industrial radiation sources for technological applications, 
12:28435 (RA;CS;In Czech) 
BHABHA SCATTERING 
Electromagnetic Radiation 
Low Q? radiative Bhabha scattering at high energies, 12:29579 
(R;US) 
BINARY ALLOY SYSTEMS 
Electron Mobility 
Nature of the eigenstates near the mobility edge in random 
binary alloys, 12:29725 (R;XA) 
Electronic Structure 
Electronic structure of disordered alloys effect of off-diagonal 
disorder, 12:28807 (R;XA) 
BINARY STARS 
Star Models 
MR Cygni revisited, 12:29499 (R;US) 
BIOCENOSES 
See ECOSYSTEMS 
BIOGAS 
See METHANE 
BIOGEOCENOSES 
See ECOSYSTEMS 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOMASS 
Gasification 
Technical support services for biomass conversion/agricultural 
residue studies with DOE/PETC for the US/India AID 
agreement. Final report, September 29, 1983-June 15, 1986, 
12:28473 (R;US) 
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Inventories 
Biomass statistics for New Hampshire - 1983. Forest Service 
Resource Bulletin (Final), 12:28729 (R;US) 
Biomass statistics for Vermont - 1983. Forest Service Resource 
Bulletin, 12:28730 (R;US) 


Productivity 
Review of methods for the analysis of chlorophyll in 
periphyton and plankton of marine and freshwater systems. 
Technical bulletin (Final), 12:28479 (R;US) 
Research Programs 
Bio-energy programs at the US Department of Energy, 
12:28483 (BA;US) 
Energy applications of biomass, 12:28484 (B;US) 
BIOMASS PLANTATIONS 
Cultivation T 
Energy forest on arable land, 12:28476 (R;SE;In Swedish) 
BIOMEDICAL RADIOGRAPHY 
See also INDUSTRIAL RADIOGRAPHY. 
Dose Limits 
Accuracy requirements in the field of radiological protection in 
view of biological radiation effects, 12:29376 (RA;DE;In 
German) 
Radiation Protection 
Accuracy requirements in the field of radiological protection in 
view of biological radiation effects, 12:29376 (RA;DE;In 
German) 


Anthropometric-arm radiogrammetric assessment of body 
composition, muscularity, and frame size. Annual report, 27 
May 1981-26 May 1982, 12:29354 (R;US) 
BIOREACTORS 
Prior to March 1983 this concept was indexed to CHEMICAL 
REACTORS. 
Fluidized Beds 
Biodenitrification of industrial wastewater, 12:28351 (R;US) 
BIOSPHERE 
Contamination 
Results of measurements of the radioactive contamination of 
the biosphere in the Netherlands, compiled by the CCRX 
1985, 12:28598 (R;NL) 
BISMUTH 205 


Electromigration of carrier-free radionuclide ions in 
electrolytes. Hydrolysis of Bi(III) in aqueous solution, 
12:28958 (R;SU) 

Ion Mobility 

Electromigration of carrier-free radionuclide ions in 
electrolytes. Hydrolysis of Bi(III) in aqueous solution, 
12:28958 (R;SU) 

BISMUTH 206 
Hydrolysis 

Electromigration of carrier-free radionuclide ions in 
electrolytes. Hydrolysis of Bi(III) in aqueous solution, 
12:28958 (R;SU) 

Ton Mobility 

Electromigration of carrier-free radionuclide ions in 
electrolytes. Hydrolysis of Bi(III) in aqueous solution, 
12:28958 (R;SU) 

BISMUTH 209 TARGET 
Neutron Reactions 

Structures of (n,n’) neutron spectra for Al-27, Mn-55, Fe-56, 

Nb-93 and Bi-209 with 14 MeV incident neutrons, 12:29641 


(R;JP) 
BISMUTH ALLOYS 
Magnetoresistance 


Synthetic metals from intercalated graphite. Semi-Annual 
report No. 4, 1 April-30 September 1986, 12:28850 (R;US) 
BISMUTH ISOTOPES 


See also BISMUTH 205 
BISMUTH 206 


Decay 
Intruder states in the Z = 82 region by the B/sup +//ec and 
a decay of neutron-deficient Bi, Po, and at nuclei, 12:29663 
(BA;US) 
Beta-Plus Decay 
Intruder states in the Z = 82 region by the B/sup +//ec and 
a decay of neutron-deficient Bi, Po, and at nuclei, 12:29663 
(BA;US) 


Energy Levels 
Intruder states in the Z = 82 region by the B/sup +//ec and 
a decay of neutron-deficient Bi, Po, and at nuclei, 12:29663 
(BA;US) 
BITUMENS 
See also ASPHALTS 
Uses 
The potential use of tar sand bitumen as paving asphalt, 
12:28344 (R;US) 
BLACK AMERICANS 
Education 
Historically Black Colleges and Universities Nuclear Energy 
Training Program: Summary of program activities, fiscal 
year 1986, 12:29836 (R;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLASTING 
See EXPLOSIVE FRACTURING 
BLOOD CELLS 
Biological Radiation Effects 
Proliferative characteristics of intestinal stem cells. Response 
and protection to high-energy or fission spectrum neutrons 
or photons. Technical report, 1 December 1983-1 December 
1985, 12:29389 (R;US) 
BLOOD CLOTTING 
See BLOOD COAGULATION 
BLOOD COAGULATION 
Surgical Materials 
Electrosurgical device for both mechanical cutting and 
coagulation of bleeding, 12:29377 (P;US) 
BLOOD VESSELS 
Blood Flow 
In vivo determination of bone blood flow, 12:29378 (J;US) 
BOHUNICE V-1 REACTOR 
Trnava, West Slovakia, Czechoslovakia 
Decontamination 
Decontamination of primary circuit components and 
acquisition of data on radioactive waste production, 12:28381 
(RA;CS;In Slovak) 
Protective Clothing 
Optimization of radioactive clothes washing with respect to 
processing of laundry waters from V-1 nuclear power plant, 
12:28382 (RA;CS;In Slovak) 


See also WASTE HEAT BOILERS 
Air Pollution Abatement 

Evaluation of fabric filter on boiler 108 at the Naval 
Amphibious Base, Little Creek, Virginia. Final report, June 
1983-September 1986, 12:29221 (R;US) 

German FGD/de-NOx (flue-gas desulfurization/denitrification) 
experience, 12:28272 (R;US) 

Design 

Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 

Fouling 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 

Wear 

Wear measurement by surface layer activation, 12:28510 

(R;US) 
BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOLOMETERS 
Calibration 

Technology for satellite power conversion. Semiannual 

technical report, 12:28517 (R;US) 
Electronic Circuits 

Interface circuitry for superconducting bolometer, 12:29175 
(R;US) 

BOLTZMANN COLLISION INTEGRAL 
See BOLTZMANN EQUATION 





Boltzmann 


BOLTZMANN EQUATION 
Boltzmann Statistics 
Initial evolution of an homogeneous Maxwell gas, 12:29734 


(R;XA) 
BOLTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BONE DISEASES 
See SKELETAL DISEASES 
BONE FRACTURES 


Use of skeleton scintigraphy in traumatology in consideration 
of injuries of the wrist, 12:29365 (RA;AT;In German) 
BONE MARROW 
Blood Flow 
In vivo determination of bone blood flow, 12:29378 (J;US) 
Kinetics 


and diffusion of /sup 220/Rn from bone surface 
deposits of /sup 224/Ra, 12:29712 (BA;US) 
In vivo determination of bone blood flow, 12:29378 (J;US) 
BONE TiSSUES 
Blood Flow 
In vivo determination of bone blood flow, 12:29378 (J;US) 
Radionuclide Kinetics 


Dosimetry and diffusion of /sup 220/Rn from bone surface 
deposits of /sup 224/Ra, 12:29712 (BA;US) 
In vivo determination of bone blood flow, 12:29378 (J;US) 
BONES 
See SKELETON 
BONNER SPHERE DETECTORS 
Calibration 
Calibration of neutron dosemeters in the presence of scattered 
neutrons, 12:29156 (R;DD) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BOREHOLES 
Well Logging 
NNWSI hole histories: UE-25c No. 1, UE-25c No. 2, UE-25c 
No. 3, 12:28376 (R;US) 
BORIC ACID 
Ion Exchange 
Concentration of boric acid solution by thermal regeneration 
using anion exchange resin, 12:28906 (RA;HU) 
Ton-exchange system for control of boric acid concentration in 
reactor water operated at 20 deg C and 80 deg C, 12:28897 


(RA;HU) 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON 
Activation Analysis 
Applications of neutron induced particle tracks for materials 
analysis, 12:28914 (R;US) 
Testing of possible application of **Cf neutron source in 
determining boron distribution by autoradiography, 12:28890 
(RA;CS;In Czech) 


Testing of possible application of **Cf neutron source in 
boron distribution by autoradiography, 12:28890 
(RA;CS;In Czech) 
BORON ALLOYS 
Physical Radiation Effects 
Radiation effects in rare-earth permanent magnets (Nd-Fe-B; 
Sm-Co), 12:28811 (R;US) 
BORON ARSENIDES 
Crystal Structure 
Crystal structure refinements of rhombohedral symmetry 
materials containing boron-rich icosahedra, 12:28870 (R;US) 
BORON CARBIDES 
Crystal Structure 
Crystal structure refinements of rhombohedral s 
materials containing boron-rich icosahedra, 12:28870 (R;US) 
BORON NITRIDES 
Dielectric Properties 
Complex dielectric constants for selected near-millimeter-wave 
materials at 245 GHz, 12:28836 (R;US) 
BORON SILICIDES 
Crystal Structure 
Crystal structure refinements of rhombohedral s 
materials containing boron-rich icosahedra, 12:28870 (R;US) 
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BOROSILICATE GLASS 
See also PYREX 
Description of the West Valley demonstration project 
reference high-level waste form and canister, 12:28372 
(R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSON EXPANSION 
Realistic and model applications of the boson expansion theory, 
12:29696 (BA;US) 
BOSONIZATION 
See BOSON EXPANSION 
BOTTOM MESONS 
See B MESONS 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOTTOMING CYCLES 
[Operation of MHD coal fired flow facility]: Quarterly 
technical progress report, October-December 1986, 12:28731 
(R;US) 
BOUNDARY VALUE PROBLEMS 
See BOUNDARY-VALUE PROBLEMS 
BOUNDARY-VALUE PROBLEMS 
Research conducted at the Institute for Computer Applications 
in Science and Engineering in applied mathematics, 
numerical analysis and computer science. Final semiannual 
report, 1 April-30 September 1986, 12:29010 (R;US) 
Finite Element Method 
Survey of the status of finite element methods for partial 
differential equations. Final report, 12:29783 (R;US) 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 
Blood Flow 
Non-invasive measurements of cerebral blood flow with 
computed tomography using non-radioactive xenon (Xe- 
nICBF-CT). Comparison to other methods, 12:29369 
(RA;AT;In German) 
Computerized Tomography 
Non-invasive measurements of cerebral blood flow with 
computed tomography using non-radioactive xenon (Xe- 
nICBF-CT). Comparison to other methods, 12:29369 
(RA;AT;In German) 
BRASSICA 
Radioactivity 
Strontium-90 and cesium-137 in vegetables (producing districts) 
(from Oct. 1984 to Mar. 1985). Environmental and dietary 
materials, 12:29296 (RA;JP) 
BRAZIL 
Energy Policy 
Substitution of petroleum products in Brazil. Urgent issues, 
12:28717 (J;GB) 
Energy Sources 
Substitution of petroleum products in Brazil. Urgent issues, 
12:28717 (J;GB) 
BRAZING ALLOYS 
Performance 
Bonding and fracture of titanium-containing braze alloys to 
alumina, 12:28837 (R;US) 
BREAKWATERS 
See DAMS 
BREEDER REACTORS 
See also FBR TYPE REACTORS 


Optimization of binary breeder reactor VI - an acceptable 
project of binary breeder reactor, 12:28553 (R;BR;In 
Portuguese) 

Thorium Cycle 

Optimization of binary breeder reactor VI - an acceptable 
project of binary breeder reactor, 12:28553 (R;BR;In 
Portuguese) 

BRITTLENESS 
Dislocations 

Effect of the dislocation image force on the brittle behaviour 

of materials, 12:28860 (R;XA) 
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BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BROOKHAVEN AGS 
Particle Boosters 
Chromatic perturbation and resonance analysis for the AGS 
Booster, 12:29059 (R;US) 
RF Systems 
Low-level rf system for the AGS Light Ion Program, 12:29078 
(R;US) 
Vacuum Systems 
Vacuum system control for the Heavy Ion Transport Line, 
12:29076 (R;US) 
BROOKHAVEN RHIC 
Relativistic Heavy Ion Collider facility located in former Isabelle 
Storage Ring tunnel. 


Aperture studies on RHIC for 30 and 100 GeV/nucleon 
operation with random and systematic magnet errors, 
12:29060 (R;US) 

Flat Spectrometers 
Large solid angle tracking of Monte Carlo events of heavy ion 
collisions in TPC magnetic spectrometers, 12:29165 (J;NL) 
BROWNS FERRY-1 REACTOR 
Decatur, Alabama, USA 

ATWS 

RAMONA-3B calculations for Browns Ferry ATWS 
[Anticipated Transient Without Scram] study, 12:28661 


See BSR-1 REACTOR 
BSR-1 REACTOR 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
Reactor Operation 
Operating manual for the Bulk Shielding Reactor, 12:28617 
(R;US) 
BSR-2 REACTOR 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
Reactor 


Operation 
Operating manual for the Bulk Shielding Reactor, 12:28617 
(R;US) 


Image Processing 
of data processing system for the Fermilab 15- 
foot bubble chamber, 12:29118 (R;SU;In Russian) 
On-Line Measurement Systems 
Organization of data processing system for the Fermilab 15- 
foot bubble chamber, 12:29118 (R;SU;In Russian) 
BUBBLE GROWTH 
Dynamics 
Stability regions of surface shapes of vapour bubbles produced 
in boiling, 12:29007 (R;SU;In Russian) 
BUBBLES 
Stability 
Stability regions of surface shapes of vapour bubbles produced 
in boiling, 12:29007 (R;SU;In Russian) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Natural Radioactivity 
Determination of specific activity of natural radionuclides 
using Tesla equipment, 12:28895 (RA;CS;In Czech) 
BUILDINGS 
See also RESIDENTIAL BUILDINGS 
Damage 
Economic valuation of acidic deposition damages: preliminary 
results from the 1985 NAPAP assessment, 12:29347 (J;NL) 
Energy Conservation 
Building Energy Systems Program: FY 1986, Annial report, 
12:28747 (R;US) 
Ventilation 
Air infiltration and mechanical ventilation performance of 
buildings determined with a passive perfluorocarbon tracer 
technique, 12:29229 (TG;US) 
BULK SHIELDING REACTOR-1 
See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 


BUNKER OILS 
See RESIDUAL FUELS 
BUTADIENE 
Pyrolysis 
Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1986-June 30, 1987, 12:28961 (R;US) 
BWR TYPE REACTORS 
See also BROWNS FERRY-1 REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
MONTICELLO REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
VERMONT YANKEE REACTOR 
Control Rooms 
Development of a postscram analyzer for boiling water 
reactors, 12:28672 (J;US) 
ECCS 
Request for comments on draft Regulatory Guide, ” Best- 
estimate calculations of emergency core cooling system 
performance”, 12:28666 (R;US) 
Information Systems 
Development of a postscram analyzer for boiling water 
reactors, 12:28672 (J;US) 
Loss of Coolant 
Request for comments on draft Regulatory Guide, ” Best- 
estimate calculations of emergency core cooling system 
performance”, 12:28666 (R;US) 
Nuclear Fuels 
Progress in extending burnup of LWR fuel, 12:28527 (R;US) 


Plant layup and equipment preservation sourcebook: Interim 

report, 12:28524 (R;US) 
Pipes 

Studies on ductile unstable fracture of piping materials in light 
water reactors. (2). Fracture behavior of center cracked 
tension specimen machined from 12-inch diameter stainless 
steel pipe under tensile loading condition at room 
temperature, 12:28526 (R;JP;In Japanese) 

Reactor Accidents 

The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 

Reactor Components 

Plant layup and equipment preservation sourcebook: Interim 
report, 12:28524 (R;US) 

The Reactor Analysis Support Package (RASP): Volume 6, 
BWR [boiling water reactor] set-point methodology: Final 
report, 12:28625 (R;US) 

Reactor Cooling Systems 

Plant layup and equipment preservation sourcebook: Interim 

report, 12:28524 (R;US) 
Reactor Cores 

Testing of the ENDF/B-V nuclear data library in thermal 

benchmark experiments: Final report, 12:28522 (R;US) 
Reactor Protection Systems 

Development of a postscram analyzer for boiling water 

reactors, 12:28672 (J;US) 
Reactor Safety 

Testing of the ENDF/B-V nuclear data library in thermal 
benchmark experiments: Final report, 12:28522 (R;US) 

The Reactor Analysis Support Package (RASP): Volume 6, 
BWR [boiling water reactor] set-point methodology: Final 
report, 12:28625 (R;US) 

Risk Assessment 
Peer review work in a Spanish PRA, 12:28525 (RA;XA) 
Scram 

Development of a postscram analyzer for boiling water 

reactors, 12:28672 (J;US) 





C CODES 
The Chemkin Thermodynamic Data Base, 12:28933 (R;US) 
C REACTOR 
Reactor Operation 
Reactor incident status 1985 annual report, 12:28667 (R;US) 
Reactor Safety 
Reactor incident status 1985 annual report, 12:28667 (R;US) 
C-2260 RESONANCES 
See LAMBDA C PLUS 
CABBAGE 
See BRASSICA 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADMIUM 
Biological Availability 
Factors affecting bioavailability of cadmium. Final report, 
1980-1986, 12:29465 (R;US) 
Effects 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 
Ecological Concentration 
Water, nutrient and pollutant dynamics of characteristic soil 
types in Schleswig-Holstein, 12:29273 (RA;DE;In German) 
Neutron Radiography 
Radiography experiments at Argonne National Laboratory, 
12:28580 (J;US) 
Physical Radiation Effects 
Radiography experiments at Argonne National Laboratory, 
12:28580 (J;US) 
Sewage Sludge 
Factors affecting bioavailability of cadmium. Final report, 
1980-1986, 12:29465 (R;US) 
Uptake 
Factors affecting bioavailability of cadmium. Final report, 
1980-1986, 12:29465 (R;US) 
Water Pollution Control 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 
CADMIUM CHLORIDES 
Biological Effects 
Induction of breaks and functional modifications in cellular 
DNA by metal ions, 12:29467 (BA;US) 
CADMIUM ISOTOPES 
Beta Decay 
Shell-model calculations of B-decay rates for s- and r-process 
nucleosyntheses, 12:29702 (BA;US) 
CADMIUM SULFIDES 
Surface 
Photoluminescence and electroluminescence in 
photoelectrochemical cells, 12:28478 (R;DE;In German) 
CADMIUM TELLURIDES 
Chemical Vapor Deposition 
Static atomic displacements in a CdTe epitaxial layer on a 
GaAs substrate, 12:28872 (J;US) 
Crystal Growth 
Crystal growth and furnace analysis. Final report, 12:28865 
(R;US) 
Crystal Structure 
Static atomic displacements in a CdTe epitaxial layer on a 
GaAs substrate, 12:28872 (J;US) 
Raman Effect 
Resonant electronic Raman scattering on donor levels in 
CdTe, 12:29724 (R;XA) 
Vapor Phase Epitaxy 
Static atomic displacements in a CdTe epitaxial layer on a 
GaAs substrate, 12:28872 (J;US) 
CALCIUM 
Acid Neutralizing Capacity 
Types, concentration and function of buffer systems in soils, 
12:29271 (RA;DE;In German) 


Deposition of elements in mixed fir forests in the Southern 
Black Forest, 12:29212 (RA;DE;In German) 
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Ecological Concentration 
Types, concentration and function of buffer systems in soils, 
12:29271 (RA;DE;In German) 
Water, nutrient and pollutant dynamics of characteristic soil 
types in Schleswig-Holstein, 12:29273 (RA;DE;In German) 
Tissue Distribution 
Water, nutrient and pollutant dynamics of highly polluted 
mountain sites on granite, phyllite, slate and basalt in North 
Eastern Bavaria, 12:29270 (RA;DE;In German) 
CALCIUM 35 
Energy Levels 
Trends in the study of light proton-rich nuclei, 12:29629 
(BA;US) 
CALCIUM 40 TARGET 
Pion Minus Reactions 
Pion absorption in nuclei: The (7*~,p) reactions, 12:29640 
(R;US) 
Pion Plus Reactions 
Pion absorption in nuclei: The (7*~,p) reactions, 12:29640 
(R;US) 


Sorptive Properties 
Separation of exchange and adsorption processes in “Ca- 
bentonite/**Mn* system, 12:28927 (RA;HU) 
CALCIUM SILICATES 
Hydration 
New low temperature (hydroxylated) materials: A progress 
report, 12:28858 (R;US) 
Hydroxylation 
New low temperature (hydroxylated) materials: A progress 
report, 12:28858 (R;US) 
CALCULATIONS (3-DIMENSIONAL) 
See THREE-DIMENSIONAL CALCULATIONS 
CALCULATIONS (4-DIMENSIONAL) 
See FOUR-DIMENSIONAL CALCULATIONS 
CALIBRATION STANDARDS 
Interlaboratory 
Round robin testing of thermal conductivity reference 
materials, 12:28867 (R;US) 
Thermal Conductivity 
Round robin testing of thermal conductivity reference 
materials, 12:28867 (R;US) 
CALIFORNIUM 249 
Spontaneous Fission 
Californium-249 half-life relative to spontaneous fission, 
12:29665 (R;SU;In Russian) 
CALIFORNIUM 249 TARGET 
Xenon 136 Reactions 
Actinide production in /sup 136/Xe + /sup 249/Cf 
bombardments, 12:29668 (BA;US) 
CALIFORNIUM 252 
Uses 
Fabrication of 50-mg *°*Cf neutron sources for the FDA 
[Food and Drug Administration] activation analysis facility, 
12:28428 (R;US) 
CALIFORNIUM COMPOUNDS 
Chemical Preparation 
Possible stabilization of the tetravalent oxidation state of 
berkelium and californium in acetonitrile with 
triphenylarsine oxide, 12:28955 (R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALTECH SYNCHROTRON 
Materials Testing 
Radiation sensitive materials for CIT diagnostic systems: 
Proceedings, 12:29816 (R;US) 
Meetings 
Radiation sensitive materials for CIT diagnostic systems: 
Proceedings, 12:29816 (R;US) 
CALVERT CLIFFS-1 REACTOR 
Lusby, Maryland, USA 
Reactor Control 


Systems 
A RETRAN model of the Calvert Cliffs-1 pressurized water 
reactor for assessing the safety implications of control 
systems, 12:28663 (R;US) 
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Reactor Safety 
A RETRAN model of the Calvert Cliffs-1 pressurized water 
reactor for assessing the safety implications of control 
systems, 12:28663 (R;US) 
CANADA 
Air Pollution 
Air pollution levels and regulations in Canada, 12:29253 
(R;US) 


Regulations 
Air pollution levels and regulations in Canada, 12:29253 
(R;US) 
Reactor T 
Success in nuclear technology transfer: A Canadian 
perspective, 12:28564 (R;XX) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Pressure Tubes 
Pressure tube replacement in Pickering NGS A units 1 and 2, 
12:28551 (R;XX) 
CANISTERS 
See CONTAINERS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITIVE ENERGY STORAGE EQUIPMENT 
Breakdown 
Capacitive storage energy redistribution by protective elements 
upon capacitor break-down, 12:29826 (R;SU;In Russian) 
CAPACITORS 
Dielectric 
Ceramic capacitors for use in filter connectors, 12:29026 
(R;US) 
Reliability 


Ceramic capacitors for use in filter connectors, 12:29026 
(R;US) 
Uses 
Ceramic capacitors for use in filter connectors, 12:29026 
(R;US) 
CARBINOL 
See METHANOL 
CARBOHYDRATES 
Translocation 
Studies on assimilate allocation in undamaged and damaged 
spruce trees, 12:29426 (RA;DE;In German) 
IN 


See also CARBON BLACK 
GRAPHITE 


Crystallization 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
Electron 


Stability of multilayers at high temperatures, 12:28916 (BA;US) 


An evaluation of the stability of synthetic Grande Ronde 
groundwater formulations GR-3 and GR-4, 12:29342 (R;US) 
Oxygen 16 Reactions 
Preliminary results from collisions between 3.2-TeV **O and 
target nuclei of C, Cu, and Au, 12:29109 (R;US) 
Temperature Effects 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
X-Ray Diffraction 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
CARBON 12 
Differential Cross Sections 
Doubly differential cross sections for galactic heavy-ion 
fragmentation, 12:29492 (R;US) 
CARBON 12 TARGET 
Lithium 6 Reactions 
(*Li, *He) at intermediate energies, 12:29639 (J;FR) 
CARBON 13 
Isotope Effects 
Vapor pressure isotope effect in liquid methylene fluoride, 
12:28920 (R;US) 
CARBON 13 TARGET 
Neutron Reactions 
Structure of 'C via elastic and inelastic neutron scattering 
from °C: Measurement, R-matrix analysis, and shell model 
calculations, 12:29635 (R;US) 


CARBON ISOTOPES 
Waveguides 


Proton Reactions 
Comparative study of the *C(p,p’)**C and *C(p,n)"=N 


reactions at E/sub p/ = 35 MeV, 12:29637 (R;JP) 
CARBON 14 


E1-Transitions 
Dipole collectivity in nuclei and the cluster model, 12:29690 
(BA;US) 
E2-Transitions 
Dipole collectivity in nuclei and the cluster model, 12:29690 
(BA;US) 
Energy Levels 
Structure of '‘C via elastic and inelastic neutron scattering 
from ‘°C: Measurement, R-matrix analysis, and shell model 
calculations, 12:29635 (R;US) 
Shell Models 
Structure of '*C via elastic and inelastic neutron scattering 
from ‘°C: Measurement, R-matrix analysis, and shell model 
calculations, 12:29635 (R;US) 
CARBON 14 TARGET 
Lithium 6 Reactions 
(Li, He) at intermediate energies, 12:29639 (J;FR) 
CARBON 17 
Beta Decay 
Decay studies of exotic nuclei using a reaction product mass 
separator at MSU, 12:29638 (J;FR) 
CARBON 9 


Beta Decay 
Decay studies of exotic nuclei using a reaction product mass 
separator at MSU, 12:29638 (J;FR) 
CARBON BLACK 
Economic Analysis 
Clean carbon and hydrogen fuels from coal and other 
carbonaceous raw materials, 12:28257 (R;US) 
Production 
Clean carbon and hydrogen fuels from coal and other 
carbonaceous raw materials, 12:28257 (R;US) 
Yields 
Clean carbon and hydrogen fuels from coal and other 
carbonaceous raw materials, 12:28257 (R;US) 
CARBON DIOXIDE 
Adsorption 
Comprehensive characterization studies of sulfided molybdena 
catalysts: Final progress report, 12:28314 (R;US) 
Biological Effects 
[The effects of atmospheric CO: on insect herbivores and their 
host plants]: Progress report, 12:29190 (R;US) 


Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 

Phase Studies 

Improvement of COs: flood performance: Annual report for the 

period October 1985-October 1986, 12:28310 (R;US) 
Reduction 

Electrochemical activation of carbon dioxide. Annual report, 

October 1985-October 1986, 12:28460 (R;US) 
Uses 

Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 

Viscosity 

Improvement of CO: flood performance: Annual report for the 

period October 1985-October 1986, 12:28310 (R;US) 
CARBON DIOXIDE INJECTION 
Bench-Scale Experiments 

Improvement of CO flood performance: Annual report for the 

period October 1985-October 1986, 12:28310 (R;US) 
Phase Studies 

Improvement of CO: flood performance: Annual report for the 

period October 1985-October 1986, 12:28310 (R;US) 
CARBON DIOXIDE LASERS 
Waveguides 

Coupled high-power-waveguide laser research. Interim report, 

1 July 1985-30 June 1986, 12:28988 (R;US) 
CARBON ISOTOPES 
See also CARBON 12 





CARBON ISOTOPES 
Waveguides 


CARBON 13 
CARBON 14 
CARBON 17 
CARBON 9 


Isotope Separation 
A progress report and proposal concerning the study of 
isotopically selective, two-step, laser photodissociation of 
polyatomic molecules, 12:28938 (R;US) 
CARBON MONOXIDE 
Hydrogenation 


A transient-kinetic study of nickel-catalyzed methanation: 
Performance report, 12:28262 (R;US) 
Solubility 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
CARBON OXIDE SULFIDE 
See CARBON OXYSULFIDE 
CARBON OXYSULFIDE 
Solubility 
A progress report and proposal concerning the study of 
isotopically selective, two-step, laser photodissociation of 
polyatomic molecules, 12:28938 (R;US) 
CARBON TETRACHLORIDE 
Pyrolysis 
Stack testing of the mobile plasma arc unit, 12:29217 (R;US) 
CARBONATES 
Electric Impedance 
Impedance of lithium electrodes in a propylene carbonate 
electrolyte, 12:28690 (J;US) 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLATION 
Research Programs 
Selective transformation of carbonyl ligands to organic 
molecules: Progress report for period September 1, 1986- 
August 31, 1987, 12:28923 (R;US) 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Electron Spectra 
Studies in spectroscopy and chemical dynamics: Technical 
progress report, 1 October 1983 through 30 September 1984, 
12:28924 (R;US) 
Research Programs 
Selective transformation of carbonyl ligands to organic 
molecules: Progress report for period September 1, 1986- 
August 31, 1987, 12:28923 (R;US) 
CARBOXYLIC ACIDS 
Derivatization 
Characterization of oxidized coal surfaces: Quarterly report, 
January 1987-April 1987, 12:28277 (R;US) 
Mass Spectroscopy 
Characterization of oxidized coal surfaces: Quarterly report, 
January 1987-April 1987, 12:28277 (R;US) 
Variations 
Fatty acid ecology of plankton communities: Final report, 
12:29320 (R;US) 
CARBURIZATION 
Process Control 
Microprocessor system controlling gas-carburizing process, 
12:28337 (R;US) 
CARCINOMAS 


Lung cancer epidemiology in New Mexico uranium miners: 
Third annual report for the period 1 April 1985-15 
December 1985, 12:29391 (R;US) 

CASKS 


A truck cask design for shipping defense high-level waste, 
12:28984 (BA;US) 
Fabrication 
A truck cask design for shipping defense high-level waste, 
12:28984 (BA;US) 
Performance Testing 
A truck cask design for shipping defense high-level waste, 
12:28984 (BA;US) 
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Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 6 for the period 
December 23, 1986 through March 22, 1987, 12:28266 
(R;US) 

Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 

Comparative Evaluations 

Coal liquefaction: Investigation of reactor performance, role of 
catalysts and PCT properties: Final report, 12:28264 (R;US) 

Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 

P 

Catalyst performance and life in liquid-phase methanol: Final 

report, 12:28270 (R;US) 
Reduction 

Catalyst performance and life in liquid-phase methanol: Final 

report, 12:28270 (R;US) 
Regeneration 

Coal liquefaction: Investigation of reactor performance, role of 

catalysts and PCT properties: Final report, 12:28264 (R;US) 
Surface Properties 

Comprehensive characterization studies of sulfided molybdena 

catalysts: Final progress report, 12:28314 (R;US) 
CATALYTIC COMBUSTORS 

Catalytic radiant tube -- Phase 2, proof of concept. Topical 

report, February-August 1986, 12:29041 (R;US) 
CATARACTS 
Radioinduction 

Microwave-induced cataracts of the eye lens: strategies for 
modeling and prevention in vitro and in vivo. Annual 
summary report, December 1983-December 1984, 12:29468 
(R;US) 

CATION EXCHANGE CAPACITY 
See ION EXCHANGE 
CAULIFLOWER 
See BRASSICA 
CAVITY RESONATORS 
Computerized Simulation 

Testing URMEL-3D by modeling a ferrite-tuned rf cavity, 

12:29064 (R;US) 
Performance Testing 

Test results of the Los Alamos ferrite-tuned rf cavity, 12:29096 

(R;US) 


Test results of the Los Alamos ferrite-tuned rf cavity, 12:29096 
(R;US) 
CELLULOSE 
Chemical Radiation Effects 
Radiation effects in cellulose material, 12:28952 (RA;CS;In 
Slovak) 
CEMENTS 
Production 
Systems of radiometric monitoring of material passability 
through cement factory furnaces, 12:28443 (RA;CS;In 
Czech) 
Radiometric Gages 
Systems of radiometric monitoring of material passability 
through cement factory furnaces, 12:28443 (RA;CS;In 
Czech) 
Rheology 
Preliminary data on rheological limits for grouts in the 
Transportable Grout Facility, 12:28406 (R;US) 
Shear 
Preliminary data on rheological limits for grouts in the 
Transportable Grout Facility, 12:28406 (R;US) 
CERAMIC MELTERS 


Reference vitrification process and equipment description with 
results from checkout testing, 12:28374 (R;US) 
Performance Testing 
Potential for overpressurization of the West Valley liquid fed 
ceramic melter by a hypothetical molten salt/aqueous phase 
vapor explosion, 12:28371 (R;US) 
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Potential for overpressurization of the West Valley liquid fed 
ceramic melter by a hypothetical molten salt/aqueous phase 
vapor explosion, 12:28371 (R;US) 

CERAMICS 
Fracture Properties 

The slit-ring test for evaluating fracture in tubular cross 

sections, 12:29050 (BA;US) 
Temperature Effects 

A survey of ceramic heat exchanger opportunities, 12:29045 
(BA;US) 

Ceramic heat exchangers for closed-cycle gas turbine systems, 
12:29048 (BA;US) 

Ceramics and high-temperature waste-heat recovery, 12:28766 
(BA;US) 

Ceramics in fluid bed heat-recovery boilers, 12:29047 (BA;US) 

Experimental assessment of an axially finned ceramic tube heat 
exchanger, 12:29046 (BA;US) 

Fluidized bed waste-heat recovery system, 12:28767 (BA;US) 

Ultrasonic Testing 

Ultrasonic techniques for the evaluation of ceramic joints, 

12:28838 (R;US) 
CERIUM ADDITIONS 
Metallurgical Effects 
Behavior of cerium in boundary segregation and temper 
embrittlement of steels, 12:28819 (R;US) 
CERN 
Research Programs 
Experiments at CERN in 1986, 12:29559 (R;XC) 
CESIUM 
Fission Products 

The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 

Radioactive Effiuents 

The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 

CESIUM 137 
Activity Levels 

Strontium-90 and cesium-137 in sea fish (from Nov. 1984 to 

Jun. 1985). Environmental and dietary materials, 12:29338 


(RA;JP) 
Strontium-90 and cesium-137 in shellfish (from Mar. 1985 to 
Jul. 1985). Environmental and dietary materials, 12:29339 


(RA;JP) 

Strontium-90 and cesium-137 in seaweeds (from Feb. 1985 to 
Jun. 1985). Environmental and dietary materials, 12:29340 
(RA;JP) 

Strontium-90 and cesium-137 in total diet (from Oct. 1984 to 
Jul. 1985). Environmental and dietary materials, 12:29290 
(RA;JP) 

Strontium-90 and cesium-137 in rice (producing districts) (from 
Sep. 1984 to Jan. 1985). Environmental and dietary 
materials, 12:29291 (RA;JP) 

Strontium-90 and cesium-137 in rice (consuming districts) 
(from Nov. 1984 to Jan. 1985). Environmental and dietary 
materials, 12:29386 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) (from Dec. 1984 to Jun. 1985). 
Environmental and dietary materials, 12:29292 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
domestic program) (from Sep. 1984 to Jun. 1985). 
Environmental and dietary materials, 12:29293 (RA;JP) 

Strontium-90 and cesium-137 in milk (consuming districts) 
(from Aug. 1984 to May 1985). Environmental and dietary 
materials, 12:29294 (RA;JP) 

Strontium-90 and cesium-137 in milk (powdered milk). 
Environmental and dietary materials, 12:29295 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from Oct. 1984 to Mar. 1985). Environmental and dietary 
materials, 12:29296 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from Nov. 1984 to Feb. 1985). Environmental and 
dietary materials, 12:29297 (RA;JP) 


Strontium-90 and cesium-137 in tea (Japanese tea) (from Jun. 
1985). Environmental and dietary materials, 12:29298 
(RA;JP) 


Concentration 
Remobilization of Cs-137 in the Steel Creek system following 
L-reactor restart at the Savannah River Plant, 12:29334 
(R;US) 
Processes 
Titanium hexacyanoferrate/phenolsulphonic resin - a new 
composite ion exchanger selective to cesium ions, 12:28899 
(RA;HU) 
CESIUM 145 
Beta-Minus Decay 
Decay of /sup 145/Cs to levels of /sup 145/Ba, 12:29649 
(BA;US) 
CESIUM ALLOYS 


Synthetic metals from intercalated graphite. Semi-Annual 
report No. 4, 1 April-30 September 1986, 12:28850 (R;US) 
CFFF 
See MHD GENERATOR CFFF 
CHALKS 
See LIMESTONE 
CHARGE RADIUS (NUCLEAR) 
See NUCLEAR RADII 
CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARM PARTICLES 
See also LAMBDA C PLUS 
Lifetime 
Lifetimes of heavy leptons and hadrons, 12:29564 (R;US) 
CHELATES 
Qualitative Chemical Analysis 
Application of radiotracers in study of composition and 
stability of complex compounds, 12:28957 (RA;CS;In Czech) 
Stability 
Application of radiotracers in study of composition and 
stability of complex compounds, 12:28957 (RA;CS;In Czech) 
CHEMICAL DOSEMETERS 
Calibration Standards 
Uncertainties in dosimetry and evaluation of measured data, 
12:29142 (RA;DE;In German) 
CHEMICAL EXPLOSIVES 
Combustion Products 
Equilibrium shock and release properties of post detonation 
mixtures of PBX-9404 LX-14, RDX, and TNT, 12:29182 
(R;US) 
Detonations 
Equilibrium shock and release properties of post detonation 
mixtures of PBX-9404 LX-14, RDX, and TNT, 12:29182 
(R;US) 
CHEMICAL HEAT PUMPS 
Working Fluids 
Ideal fluid properties for optimizing absorption heat pump 
performance, 12:28762 (R;US) 
CHEMICAL INDUSTRY 
Air Pollution Control 
Hazard management and control costs in large-scale 
production of amorphous silicon photovoltaic cells, 12:29201 
(R;US) 
Radiometric Gages 
Nondestructive column diagnostics, 12:28439 (RA;CS;In 
Czech) 
Water Pollution Control 
Hazard management and control costs in large-scale 
production of amorphous silicon photovoltaic cells, 12:29201 


Photochemically pumped ie (d’ *Pi/sub 2g/ — a’ *Pi/sub 2u/) 
emission in mixtures of ig + CsF7I and I: + Os: implications 
for chemically initiated, broadband optically pumped Iz (d’ 
— a’) lasers, 12:28986 (R;US) 
Photochemical Reactions 
Photochemically pumped iz (d’ *Pi/sub 2g/ — a’ *Pi/sub 2u/) 
emission in mixtures of ig + CsF7I and I: + Os: implications 





for chemically initiated, broadband optically pumped I: (d’ 
— a’) lasers, 12:28986 (R;US) 
CHEMICAL REACTION KINETICS 
See also COMBUSTION KINETICS 
C Codes 
The Chemkin Thermodynamic Data Base, 12:28933 (R;US) 
CHEMICAL REACTIONS 


See also CARBONYLATION 
DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
METHANATION 
PHOTOCHEMICAL REACTIONS 


Research Programs 
Molecular beam studies of reaction dynamics, 12:28940 (R;US) 
CHEMICAL REACTORS 
Performance 

Coal liquefaction: Investigation of reactor performance, role of 

catalysts and PCT properties: Final report, 12:28264 (R;US) 
CHEMICAL SPILLS 
Data 

Reducing LGF [Liquified Gaseous Fuels] data, from field to 

archive, 12:28331 (R;US) 
Information Systems 

Reducing LGF [Liquified Gaseous Fuels] data, from field to 

archive, 12:28331 (R;US) 
CHEMICAL WARFARE 
Historical Aspects 

Gas warfare in World War I. The 3rd Division at Chateau 
Thierry, July 1918, 12:28774 (R;US) 

Gas warfare in World War I. The 89th Division comes into 
the line, August 1918, 12:28775 (R;US) 

Gas warfare in World War I. The use of gas in the Meuse- 
Argonne campaign, September-November 1918, 12:28776 
(R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the 1st Division at Ansauville, January-April 
1918. Draft study, 12:28777 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the 29th Division in the Cotes de Meuse, 
October 1918. Draft study, 12:28778 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the 26th Division east of the Meuse, 
September 1918. Draft study, 12:28779 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the 26th Division in the Aisne-Marne 
campaign, July 1918. Draft study, 12:28780 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the Ist Division in the Meuse-Argonne 1-12 
October 1918. Draft study, 12:28781 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the use of gas at Saint Mihiel (90th Division in 
September 1918). Draft study, 12:28782 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the 33rd Division along the Meuse, October 
1918. Draft study, 12:28783 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the end of the Aisne-Marne Campaign, August 
1918. Draft study, 12:28784 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the 92nd Division in the Marbache sector, 
October 1918. Draft study, 12:28785 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: gas warfare at Belleau Wood, June 1918. 
Draft study, 12:28786 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the 32nd Division advances to Fismes, August 
1918. Draft study, 12:28787 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the Sth Division captures Frapelle, August 
1918. Draft study, 12:28788 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the 1st Division at Cantigny, May 1918. Draft 
study, 12:28789 (R;US) 

US Army Chemical Corps historical studies - gas warfare in 
World War I: the 89th Division in the Bois de Bantheville, 
October 1918. Draft study, 12:28790 (R;US) 
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US Army Chemical Corps historical studies - gas warfare in 
World War I: the 78th Division at the Kriemhilde Stellung, 
October 1918. Draft study, 12:28791 (R;US) 

CHEMICAL WARFARE AGENTS 
Gas Chromatography 

Retention indices for the identification of chemical warfare 

agents, 12:28911 (R;CH;In German) 
Preventive Medicine 

Biomedical effects of chemical-threat-agent antidote and 
pretreatment drugs. An abstracted bibliography. Volume 1. 
Interim report, 12:29406 (R;US) 

CHEMICAL WASTES 
Expert Systems 

Emergency management of inland oil and hazardous chemical 
spills: A case study in knowledge engineering, 12:28326 
(BA;US) 

Waste Management 

Emergency management of inland oil and hazardous chemical 
spills: A case study in knowledge engineering, 12:28326 
(BA;US) 

CALS 


See DYES 
SURFACTANTS 
CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERNOBYLSK-4 REACTOR 
Radiation Monitoring 
Analysis of Chernobyl fallout measured with a RAMP 
detector, 12:29251 (R;US) 
CHICAGO 
Air Pollution 
An estimation of present and projected diesel particle evolution 
over Chicago, 12:29226 (J;NL) 
CHINA 
Rural Areas 
Study on the energy-conversion efficiency of farmland 
ecosystems in Jitai Basin, 12:28763 (R;CN) 
CHIRAL SYMMETRY 
Computerized Simulation 
Complex Langevin simulation of chiral symmetry restoration 
at finite baryonic density, 12:29766 (R;XA) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
CHLORIDES 
See also CADMIUM CHLORIDES 
COBALT CHLORIDES 
COPPER CHLORIDES 
MAGNESIUM CHLORIDES 
MANGANESE CHLORIDES 
NICKEL CHLORIDES 
SILVER CHLORIDES 
SODIUM CHLORIDES 


TIN CHLORIDES 
ZINC CHLORIDES 


Ton Selective Electrode Analysis 
Method for determining trace quantities of chloride in 
polymeric materials using ion selective electrodes: Final 
report, 12:28878 (R;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 


See also CARBON TETRACHLORIDE 
CHLOROFORM 
PVC 


Electron Spectra 
Studies in spectroscopy and chemical dynamics: Technical 
progress report, 1 October 1983 through 30 September 1984, 
12:28924 (R;US) 
CHLORINATED AROMATIC HYDROCARBONS 
Combustion Products 
Air sampling of polychlorinated dibenzodioxins, 
polychlorinated dibenzofurans, and polychlorinated 
biphenyls, Arnold AFS, Tennessee. Final report, 12:29195 
(R;US) 
Pyrolysis 
Stack testing of the mobile plasma arc unit, 12:29217 (R;US) 
CHLORINE 
Activation Analysis 
NAA determination of biogenic element contents in plants 
using 14 MeV neutrons, 12:28889 (RA;CS;In Slovak) 
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CHLORINE CHLORIDES 
See CHLORINE 
CHLOROFORM 
Infrared Spectra 
Coupling of CH stretching and bending 
trihalomethanes, 12:28942 (J;US) 
Kinetic anharmonic coupling in the trihalomethanes: A 
mechanism for rapid intramolecular redistribution of CH 
stretch vibrational energy, 12:29542 (J;US) 
Vibrational States 
Coupling of CH stretching and bending vibrations in 
trihalomethanes, 12:28942 (J;US) 
CHLOROPHYLL 
Methods 
Review of methods for the analysis of chlorophyll in 
periphyton and plankton of marine and freshwater systems. 
Technical bulletin (Final), 12:28479 (R;US) 
CHONDROSARCOMAS 
See SKELETAL DISEASES 
CHROMATOGRAPHY 
Uses 
Development and applications of micellar electrokinetic 
capillary chromatography (Pyridoxic acid in urine), 12:28880 


vibrations in 


Influence of heavy metals on bacterial degradation of 
matter in running waters, 12:29322 (R;DE;In German) 


Crystallization 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
Electron Microscopy 


Gamma 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) , 
Temperature Effects 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
Water Pollution Control 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 
X-Ray Diffraction 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
CHROMIUM 52 TARGET 
Pion Minus Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(RUS) 
Pion Pius Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
CHROMIUM ALLOYS 
See also STAINLESS STEELS 
Distribution Functions 
Theoretical distribution functions for the breakdown of passive 
films, 12:28833 (J;US) 
Properties 


Stability of multilayers at high temperatures, 12:28916 (BA;US) 
Spectroscopy 


The effect of metallurgical variables on the electrocatalytic 
properties of PtCr alloys, 12:28733 (J;US) 
Electrochemical Corrosion 
Theoretical distribution functions for the breakdown of passive 
films, 12:28833 (J;US) 


The effect of metallurgical variables on the electrocatalytic 
properties of PtCr alloys, 12:28733 (J;US) 
Theoretical distribution functions for the breakdown of passive 
films, 12:28833 (J;US) 
Effects 


The effect of metallurgical variables on the electrocatalytic 
properties of PtCr alloys, 12:28733 (J;US) 


Passivity 
The effect of metallurgical variables on the electrocatalytic 
properties of PtCr alloys, 12:28733 (J;US) 
Theoretical distribution functions for the breakdown of passive 
films, 12:28833 (J;US) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 


CLUSTERS (GALAXY) 
Deposition 


CHROMOSPHERE 
Solar chromosphere - corona transition region. Doctoral thesis, 
12:29505 (R;US) 
Visible Spectra 
Photographic observation of the flash spectrum at the total 
solar eclipse and its preliminary results, 12:29503 (R;CN) 
CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CIT SYNCHROTRON 
See CALTECH SYNCHROTRON 
CITIES 
See URBAN AREAS 
CITRIC ACID 
Production 
Anaerobic treatment of waste water from citric acid 
production, 12:28474 (R;DE;In German) 
CLASSICAL MECHANICS 
Electrons 
Electron as a radiating and spinning dynamical system and 
discrete internal quantum systems, 12:29764 (R;XA) 
CLATHRATES 
Catalytic Effects 
Coal liquefaction: Investigation of reactor performance, role of 
catalysts and PCT properties: Final report, 12:28264 (R;US) 
Interactions 
Ambient temperature liquefaction using liquid clathrates: 
Quarterly report No. 6 for the period January 16, 1986 to 
April 16, 1987, 12:28267 (R;US) 
Magnetic Properties 
Synthetic metals from intercalated graphite. Semi-annual report 
No. 3, 1 October 1985-31 March 1986, 12:28855 (R;US) 
Metals 
Synthetic metals from intercalated graphite. Semi-Annual 
report No. 4, 1 April-30 September 1986, 12:28850 (R;US) 
Synthetic metals from intercalated graphite. Annual report, 1 
April-30 September 1985, 12:28853 (R;US) 
Synthetic metals from intercalated graphite. Semi-annual report 
No. 3, 1 October 1985-31 March 1986, 12:28855 (R;US) 
CLAUS PROCESS 
Gaseous Wastes 
Investigation of sulfur removal from low-pressure gas: Final 
report, 12:28269 (R;US) 
CLEAN WATER ACT 
Prior to April 1980, FEDERAL WATER POLLUTION 
CONTROL ACT was used to index this concept. 


Wetlands research program. Corps of Engineers Wetlands 
Delineation Manual. Final report, 12:29344 (R;US) 

CLEVELAND 

Energy Conservation 
A review of a promising partnership: The Department of 

Energy and community foundations: Partners in energy 
conservation grantmaking project, 12:28716 (R;US) 

CLINTON P. ANDERSON MESON PHYSICS FACILIT 

See LAMPF LINAC 


Performance Testing 
The integrated in situ testing program for the Waste Isolation 
Pilot Plant (WIPP), 12:28418 (R;US) 
UDS 


Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES. 
Acidification 
On the detectability of acid formation in clouds, 12:29199 
(R;US) 
Mathematical Models 
User’s manual for the convective cloud module version 1.0, 
12:29193 (R;US) 
User’s manual for the cloud and scavenging module version 
1.2, 12:29194 (R;US) 


‘CLUSTER BEAMS 
Deposition 


Cluster-beam studies. Annual report, 1 August 1985-1 August 
1986, 12:29715 (R;US) 
CLUSTERS (GALAXY) 
See GALAXY CLUSTERS 





CLUSTERS (ION) 
Ashes 


CLUSTERS (iON) 

See ION PAIRS 
CLUSTERS (STAR) 

See STAR CLUSTERS 
CN METHOD 

See SPHERICAL HARMONICS 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAGULATION (BLOOD) 

See BLOOD COAGULATION 
COAL 

See also SUBBITUMINOUS COAL 

Ashes 
Measurement of ash content of coal in tubs, 12:28438 
(RA;CS;In Czech) 


[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 


[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 


Briquetting coking blends containing Australian high volatile 
coals, 12:28253 (R;AU) 
Chemical 
Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 2 for the period January- 
March 1987, 12:28302 (R;US) 
Cleaning 

Microbially augmented ash and pyrite physical separation 
(MAAPPS): Quarterly report, December 1, 1986-February 
28, 1987 (Pretreatment of coal with T. ferrooxidaus), 
12:28268 (R;US) 

Coking 

Briquetting coking blends containing Australian high volatile 

coals, 12:28253 (R;AU) 
Combustion 

Ceramic heat exchangers for closed-cycle gas turbine systems, 
12:29048 (BA;US) 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 2 for the period January- 
March 1987, 12:28302 (R;US) 

Combustion Kinetics 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Consumption Rates 
Monthly Energy Review, January 1987, 12:28728 (R;US) 


Microbially augmented ash and pyrite physical separation 
(MAAPPS): Quarterly report, December 1, 1986-February 
28, 1987 (Pretreatment of coal with T. ferrooxidaus), 
12:28268 (R;US) 
Depolymerization 
Development and testing of various concepts for 
electrochemical coal conversion, 12:28279 (R;DE;In 
German) 
Desulfurization 
Microbially augmented ash and pyrite physical separation 
(MAAPPS): Quarterly report, December 1, 1986-February 
28, 1987 (Pretreatment of coal with T. ferrooxidaus), 
12:28268 (R;US) 


[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Devolatilization of coal under hydrogen pressure, 12:28271 
(R;XE;In French) 

Energy Policy 
Coal research in the United States, 12:28303 (J;GB) 
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Explosive Fracturing 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
Flotation 
Microbially augmented ash and pyrite physical separa 
(MAAPPS): Quarterly report, December 1, ee tiaainy 
28, 1987 (Pretreatment of coal with T. ferrooxidaus), 
12:28268 (R;US) 


Grinding 
Grinding and de-ashing of coal, 12:28255 (R;XE;In French) 
Hydraulic Transport 


Improved hydraulic and pneumatic transport, 12:28299 
(R;XE;In German) 
Hy 


drogenation 
Devolatilization of coal under hydrogen pressure, 12:28271 
(R;XE;In French) 
Interactions 
Ambient temperature liquefaction using liquid clathrates: 
Quarterly report No. 6 for the period January 16, 1986 to 
April 16, 1987, 12:28267 (R;US) 
Market 
[Pittsburgh Energy Technology Center]: ly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
Marketing 
Briquetting coking blends containing Australian high volatile 
coals, 12:28253 (R;AU) 
Mathematical Models 
Development and testing of various concepts for 
electrochemical coal conversion, 12:28279 (R;DE;In 
German) 
Nuclear Magnetic Resonance 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
Pneumatic Transport 
Improved hydraulic and pneumatic transport, 12:28299 
(R;XE;In German) 


[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 


[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Char-oil-water slurry study, 12:28301 (R;US) 

Coal pyrolysis in flat, laminar, opposed jet combustion 
configurations, 12:28259 (R;US) 

Devolatilization of coal under hydrogen pressure, 12:28271 
(R;XE;In French) 

Quantitative Chemical Analysis 

Determination of arsenic in coal, 12:28892 (RA;CS;In Czech) 
Research Programs 

Coal research in the United States, 12:28303 (J;GB) 
Sorptive Properties 

Thermodynamics of coal liquid/solid systems: Quarterly 
progress report for the period of December 15, 1986 to 
March 15, 1987, 12:28278 (R;US) 

Combustion 


Spontaneous 
Grinding and de-ashing of coal, 12:28255 (R;XE;In French) 
COAL FINES 


Water Removal 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

COAL GASIFICATION 

Clean carbon and hydrogen fuels from coal and other 
carbonaceous raw materials, 12:28257 (R;US) 

Coupling of coal and nuclear energy for the long-term supply 
of energy and raw materials, 12:28519 (R;XX) 
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[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Equations of State 

Vapor/liquid equilibria of constituents from coal 

refrigerated 


methanol. Final report, September 1984- 
December 1985, 12:28273 (RUS) 


Vapor/liquid equilibria of constituents from coal gasification in 
refrigerated 


methanol. Final report, September 1984- 
December 1985, 12:28273 (R;US) 


COAL GASIFICATION PLANTS 
Eavironmental Effects 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
First quarter, 1987, 12:28263 (R;US) 
Industrial Medicine 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
First quarter, 1987, 12:28263 (R;US) 


Safety 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
First quarter, 1987, 12:28263 (R;US) 
Odor 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
First quarter, 1987, 12:28263 (R;US) 
Permit Applications 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
First quarter, 1987, 12:28263 (R;US) 
Waste Water 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
COAL LIQUEFACTION 


See also LIQUID PHASE METHANOL PROCESS 
TSL PROCESS 


Catalysts 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 6 for the period 
December 23, 1986 through March 22, 1987, 12:28266 
oun 

Coal liquefaction: Investigation of reactor perft role of 
catalysts and PCT properties: Final report, 12:28264 (R;US) 
Chemical Reactors 

Coal liquefaction: Investigation of reactor performance, role of 

catalysts and PCT properties: Final report, 12:28264 (R;US) 
Mathematical Models 

Coal liquefaction: Investigation of reactor performance, role of 

catalysts and PCT properties: Final report, 12:28264 (R;US) 


Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 

Reviews 

Coal liquefaction: Investigation of reactor performance, role of 

catalysts and PCT properties: Final report, 12:28264 (R;US) 
COAL LIQUEFACTION PLANTS 
Measuring Instruments 

Development of an in-situ hydrogen measuring instrument for 
coal liquefaction processes: Quarterly report, January-March 
1987, 12:28265 (R;US) 

COAL LIQUIDS 
Adsorption 


Thermodynamics of coal liquid/solid systems: Quarterly 


progress report for the period of December 15, 1986 to 
March 15, 1987, 12:28278 (R;US) 
Denitrification 


Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 


COAL MINING 
Occupational Safety 


Enthalpy 

Structural characterization/correlation of calorimetric 
properties of coal fluids: Sixth quarterly report, January 1, 
1987-March 31, 1987, 12:28276 (R;US) 

Hydrogenation 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 6 for the period 
December 23, 1986 through March 22, 1987, 12:28266 
(R;US) 

Coal liquefaction: Investigation of reactor performance, role of 
catalysts and PCT properties: Final report, 12:28264 (R;US) 

Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 

Quantitative Chemical Analysis 

Structural characterization/correlation of calorimetric 
properties of coal fluids: Sixth quarterly report, January 1, 
1987-March 31, 1987, 12:28276 (R;US) 

Structural Chemical Analysis 
Structural characterization/correlation of calorimetric 
roperties of coal fluids: Sixth quarterly report, January 1, 
1987-March 31, 1987, 12:28276 (R;US) 
Thermodynamic Properties 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Thermodynamics of coal liquid/solid systems: Quarterly 
pro; report for the period of December 15, 1986 to 
March 15, 1987, 12:28278 (R;US) 
COAL MINERS 
Air Conditioning 
Central cooling of the entire district ventilating current. Final 
report, 12:28283 (R;DE;In German) 
Working Conditions 
Central cooling of the entire district ventilating current. Final 
report, 12:28283 (R;DE;In German) 
COAL MINES 
Automation 
Central elements of production control for higher 
and cost reduction in mining, 12:28285 (RA;DE;In German) 
Fire Hazards 
Qualitative analysis of the inherent fire safety/fire risk in a coal 
mine, 12:28294 (R;US) 
Materials Handling 
Concepts for controlling the transport of materials from 
surface installations to the face, 12:28289 (RA;DE;In 
German) 
Power Systems 
Improvements to electrical circuits by means of fast reactive 
current compensation, 12:28293 (R;XE;In German) 
Process Computers 
Central elements of production control for higher efficiency 
and cost reduction in mining, 12:28285 (RA;DE;In German) 


Central elements of production control for higher efficiency 
and cost reduction in mining, 12:28285 (RA;DE;In German) 
Underground Mining 
Qualitative analysis of the inherent fire safety/fire risk in a coal 
mine, 12:28294 (R;US) 
COAL MINING 
Computerized Control Systems 
Computers in mining. Practical experience - future trends, 
12:28284 (R;DE;In German) 
Information Systems 
Cooperative research in the development of a safety 
information system, 12:28304 (BA;NL) 
Meetings 
Computers in mining. Practical experience - future trends, 
12:28284 (R;DE;In German) 
Occupational Safety 
Cooperative research in the development of a safety 
information system, 12:28304 (BA;NL) 





COAL MINING 
Process Control 


Process Control 
Computers in mining. Practical experience - future trends, 
12:28284 (R;DE;In German) 
Productivity 
Computers in mining. Practical experience - future trends, 
12:28284 (R;DE;In German) 
COAL PREPARATION 
Flotation 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
Heavy Media Separation 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 


Process control trends in coal preparation at Ruhrkohle AG, 
12:28254 (RA;DE;In German) 
Quality Control 
Process control trends in coal preparation at Ruhrkohle AG, 
12:28254 (RA;DE;In German) 
COAL PREPARATION PLANTS 
Computerized Control Systems 
Process control trends in coal preparation at Ruhrkohle AG, 
12:28254 (RA;DE;In German) 


in mining. Practical experience - future trends, 
12:28284 (R;DE;In German) 


Grinding and de-ashing of coal, 12:28255 (R;XE;In French) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED GAS TURBINES 
Previous to February 1980 this concept was indexed to GAS 
TURBINES. 
Heat Exchangers 
Ceramic heat exchangers for closed-cycle gas turbine systems, 
12:29048 (BA;US) 
Materials Testing 
Ceramic heat exchangers for closed-cycle gas turbine systems, 
12:29048 (BA;US) 
MIXTURES 


See SURFACE COATING 

COATING (SURFACE) 

See SURFACE COATING 
COATINGS 


See also ANTIREFLECTION COATINGS 
*AINTS 


Development of integral coating for solar cell modules. Final 
report, February 1985-September 1986, 12:28469 (R;US) 


deposition coatings, 12:28792 (R;US) 


Catalytic Effects 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 6 for the 
December 23, 1986 through March 22, 1987, 12:28266 
(R;US) 
Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 


Crystallization 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 


Microscopy 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
Gamma Spectroscopy 
Application of gamma spectrom: 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
Temperature Effects 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 


etry in monitoring corrosion 
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X-Ray Diffraction 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
COBALT ALLOYS 
Physical Radiation Effects 
Radiation effects in rare-earth permanent magnets (Nd-Fe-B; 
Sm-Co), 12:28811 (R;US) 
COBALT CHLORIDES 
Phase Transformations 
Synthetic metals from intercalated graphite. Annual report, 1 
April-30 September 1985, 12:28853 (R;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT RADIATION 
Production 


Unduletors as a primary source of coherent x rays, 12:29073 


See MAGNET COILS 
COKE 
Activation Energy 
Strength characteristics of coke in simulated blast-furnace 
conditions, 12:28274 (R;XE;In German) 
Rates 
Monthly Energy Review, January 1987, 12:28728 (R;US) 
Mechanical Properties 
Briquetting coking blends containing Australian high volatile 
coals, 12:28253 (R;AU) 
Strength characteristics of coke in simulated blast-furnace 
conditions, 12:28274 (R;XE;In German) 
COKING PLANTS 
Monitoring 
Process control in the coking plants of the Ruhrkohle AG, 
12:28261 (RA;DE;In German) 
Process Computers 
Process control in the coking plants of the Ruhrkohle AG, 
12:28261 (RA;DE;In German) 
Process Control 
Process control in the coking plants of the Ruhrkohle AG, 
12:28261 (RA;DE;In German) 
Productivity 
Computers in mining. Practical experience - future trends, 
12:28284 (R;DE;In German) 
COLD STORAGE 
Design 
Ice storage system testing results, 12:28739 (R;US) 
Performance Testing 
Ice storage system testing results, 12:28739 (R;US) 
Test Facilities 
Ice storage system testing results, 12:28739 (R;US) 
COLLECTIVE MODEL 
Hartree-Fock Method 
Concept of dynamical collective submanifold for large- 
amplitude collective motion in the TDHF theory, 12:29675 
(R;JP) 
Quantum theory of dynamical collective subspace for large- 
amplitude collective motion, 12:29676 (R;JP) 
COLLIERIES 
See COAL MINES 
COLLIMATORS 
Fabrication 
Laser welding of a beryllium/tantalum collimator, 12:28826 
(R;US) 
Laser Welding 
Laser welding of a beryllium/tantalum collimator, 12:28826 
(R;US) 
COLOR CENTERS 
Physical Radiation Effects 
Kinetics of fading of radiation-induced color centres in glasses, 
12:29736 (RA;CS;In Czech) 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBUSTION CHAMBERS 
Liners 
Conventionally cast and forged copper alloy for high-heat-flux 
thrust chambers, 12:28815 (R;US) 
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Service Life 
Creep fatigue life prediction for engine hot section materials 
(isotropic). Annual report, 12:29039 (R;US) 
COMBUSTION KINETICS 
Evolution of a localized thermal explosion in a reactive gas. 
Final report, 12:28963 (R;US) 
Numerical Analysis 
Numerical modeling of chemically reacting fluid flow in a 
closed volume, 12:28964 (R;US) 
Research Programs 
Laser spectroscopy and dynamics of combustion intermediates: 
Progress report, June 1, 1986-May 31, 1987, 12:28962 (R;US) 
COMBUSTION PRODUCTS 
Air Pollution 
Development of VOST (volatile organic sampling train) 
sample analysis protocol for water-soluble volatile POHCS 
(principal organic hazardous constituents) and PICS 
(products fie incomplete combustion). Final report, 
December 1984-October 1985, 12:29220 (R;US) 
COMBUSTORS 


See also CATALYTIC COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 


Ultra-low NOx gas turbine combustion system. Annual report, 
October 1985-September 1986, 12:29040 (R;US) 
COMETS 
Ton Emission 
Pick-up ion trajectories in a comet model. Master's thesis, 
12:29480 (R;US) 
Magnetic Fields 
Pick-up ion trajectories in a comet model. Master’s thesis, 


Petroleum Supply Monthly, February 1987, 12:28321 (R:US) 
IMMUNITIES 


Energy Conservation 
A review of a promising partnership: The Department of 
Energy and community foundations: Partners in energy 
conservation grantmaking project, 12:28716 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPENSATION (WORKMENS) 
See WORKMENS COMPENSATION 
COMPOSITE MATERIALS 
Ishikawajima-Harima Engineering Review, Vol. 26, No. 2, 
November 1986, 12:28969 (R;US) 
Defects 
Defect and damage characterization in composite materials, 
12:28849 (R;US) 
Nondestructive Testing 
Defect and damage characterization in composite materials, 
12:28849 (R;US) 
Service Life 
ee ee 
of composite materials, 12:28866 (R;US) 
COMPOSITE MODELS 
Quantum 
Covariant evolution in composite models of quantum 
field theory, 12:29616 (R;SU;In Russian) 
COMPOUND-NUCLEUS REACTIONS 
Fission 
Influence of angular momentum of compound nucleus on the 
variances of the fission fragment mass distributions, 12:29681 
(R;SU;In Russian) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSORS 


Advanced positive-displacement rotary com; for freon 
compression. Final report, June 1985-March 1986, 12:28751 


and electric heat pumps; review of 


compressors 
research. Topical report, 12:28752 (R;US) 


Pathological Changes 


COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
e.g., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 
See also C CODES 

EXECUTIVE CODES 
F CODES 
G CODES 
M CODES 
P CODES 
R CODES 
S CODES 
T CODES 


M Codes 
MANAGE: a computer program to estimate costs and benefits 
associated with eastern hardwood t. Forest 
Service general technical report (Final), 12:28711 (R;US) 
COMPUTER GRAPHICS 


IMAGE information monitoring and applied graphics software 
environment for the IBM-PC: Volume 1, User’s manual for 
Version 1.0, 12:28585 (R;US) 

Vision 

Intermediate-level computer-vision-processing algorithm 
development for the content-addressable-array parallel 
processor. Quarterly status report No. 3 for period ending 29 
November 1986, 12:29848 (R;US) 

COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER PROGRAMS 
See COMPUTER CODES 


and use of SANDAC IV [Sandia Aerospace 
Computer] to VME interface module, 12:29031 (R;US) 
H Codes 
An input/output subsystem for the SANDAC V (SANDAC 
V), 12:29869 (R;US) 
CONCRETES 
See also PRESTRESSED CONCRETE 
Fracture Mechanics 
Dynamic brittle fracture analysis based on continuum damage 
mechanics, 12:29476 (R;US) 
CONDENSERS (ELECTRIC) 
See CAPACITORS 
CONIFERS 
See also PINES 
Ascorbic Acid 
Investigation of the effects of air pollutants on the 
detoxification systems of plants, 12:29422 (RA;DE;In 
German) 


Investigation of the effects of air pollutants on the 
detoxification systems of plants, 12:29422 (RA;DE;In 
German) 

Nutrients 

Water, nutrient and pollutant dynamics of highly polluted 
mountain sites on granite, phyllite, slate and basalt in North 
Eastern Bavaria, 12:29270 (RA;DE;In German) 

Pathological Changes 

Anatomical and histological changes in damaged trees, 
12:29443 (RA;DE;In German) 

Fine structure analyses to determine the causes of tree die- 
back, 12:29415 (RA;DE;In German) 

Investigation of the effects of SO/sub 2/ on the cellular 
fundamentals of hydroregulation of Picea abies, a 
contribution to research on forest die-back, 12:29423 
(RA;DE;In German) 

Measurements of photosynthesis of healthy and damaged trees: 
Search for parameters of early detection of tree damage, 
12:29421 (RA;DE) 

Metabolic studies in model ecosystems of young forest trees 
under defined pollution exposure, 12:29435 (RA;DE;In 
German) 





CONIFERS 
Physiology 


Physiological changes in damaged trees, 12:29444 (RA;DE;In 
German) 
Proteins 
Pollutant effects on the conformation of chlorophyll/protein 
complexes in damaged forest trees, 12:29440 (RA;DE;In 
German) 
Roots 
Relationships between damage of the fine root system 
including the mycorrhiza and the occurrence of new forest 
diseases, 12:29452 (RA;DE;In German) 
CONNECTIONS 
See JOINTS 
CONNECTORS 


Ceramic capacitors for use in filter connectors, 12:29026 
(R;US) 
Design 
Ceramic capacitors for use in filter connectors, 12:29026 
(R;US) 


Ceramic capacitors for use in filter connectors, 12:29026 
(R;US) 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION LAWS 
Group Theory 
On the group-theoretic approach to the conservation laws of 
KP equation in Lagrangian and Hamiltonian formalism, 
12:29589 (R;XA) 
Numerical Solution 
Discrete one-sided Lipschitz condition for convex scalar 
conservation laws. Final report, 12:29784 (R;US) 
Parallel Processing 
Hypercube algorithms and implementations, 12:29879 (J;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 


PRESSURE VESSELS 
TANKS 


Simulation 
Modeling of three-dimensional natural convection with a time- 
split finite-element technique, 12:29014 (J;US) 
Design 
The behavior of a container for UF. under accident conditions, 
12:28366 (TG;US) 
Fabrication 
Description of the West Valley demonstration project 
reference high-level waste form and canister, 12:28372 
(R;US) 
Materials 
Description of the West Valley demonstration project 
reference high-level waste form and canister, 12:28372 
(R;US) 
Natural Convection 
Modeling of three-dimensional natural convection with a time- 
split finite-element technique, 12:29014 (J;US) 
Nondestructive Testing 
Internal testing of pipe systems with IRIS inspection system. 
Technical information, application, 12:29019 (R;DE;In 
German and English) 
Performance Testing 
The integrated in situ testing program for the Waste Isolation 
Pilot Plant (WIPP), 12:28418 (R;US) 
S Codes 
Modeling of three-dimensional natural convection with a time- 
split finite-element technique, 12:29014 (J;US) 
Testing 
The behavior of a container for UF. under accident conditions, 
12:28366 (TG;US) 


Modeling of three-dimensional natural convection with a time- 
split finite-element technique, 12:29014 (J;US) 
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Three-Dimensional Calculations 
Modeling of three-dimensional natural convection with a time- 
split finite-element technique, 12:29014 (J;US) 
CONTAINMENT 
See also CONTAINMENT SHELLS 
After-Heat Removal 
Heat dissipating nuclear reactor with metal liner, 12:28681 
(P;US) 


Heat dissipating nuclear reactor, 12:28682 (P;US) 
Heat Transfer 
Heat dissipating nuclear reactor with metal liner, 12:28681 
(P;US) 
In-Service Inspection 
Regulatory analysis of Regulatory Guide 1.35 (Revision 3, 
Draft 2): In-service inspection of ungrouted tendons in 
prestressed concrete containments, 12:28561 (R;US) 
CONTAINMENT SHELLS 
Cost Benefit Analysis 
Public risk-reduction measures: cost-effectiveness from a global 
point-of-view, 12:28669 (R;BR) 
CONTRACTORS 
Catalogs 
Listing of awardee names active awards as of May 1, 1987, 
12:29834 (R;US) 
CONTROL ELEMENTS 
Reactor Core Restraints 
Temperature actuated automatic safety rod release, 12:28597 
(P;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS 
Computer Codes 
Instructor's console control system, 12:28538 (RA;CS;In 
Czech) 
CONTROL THEORY 
Research conducted at the Institute for Computer Applications 
in Science and Engineering in applied mathematics, 
numerical analysis and computer science. Final semiannual 
report, 1 April-30 September 1986, 12:29010 (R;US) 
ithms 


Stability results applicable to adaptive control, 12:29875 (R;US) 


Stability results applicable to adaptive control, 12:29875 (R;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 


Departures from the Boussinesq approximation in laminar 
Benard convection, 12:29013 (J;US) 
COOLANTS 
See also specific coolant materials. 
Fluid Flow 
Computer code SEURBNUK/EURDYN (release 1). Input and 
output specifications, 12:29006 (R;CH) 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 
Heat Transfer 
Intake operation for deep cooling reservoirs: Final report, 
12:28514 (R;US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 


Thermal lay-out of profile cooling sections using the finite 
element method (FEM), 12:28975 (R;DE;In German) 
Feasibility Studies 
Status report: Ice slurry district cooling preliminary 
engineering feasibility study, 12:28770 (BA;US) 
Finite Element Method 
Thermal lay-out of profile cooling sections using the finite 
element method (FEM), 12:28975 (R;DE;In German) 
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Heat Transfer Fluids 
Optimal energy transmission fluids for district heating and 
cooling applications, 12:28771 (BA;US) 
Slurries 
Status report: Ice slurry district cooling preliminary 
engineering feasibility study, 12:28770 (BA;US) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPPER 
Adhesion 
Copper foil adhesion within polyimide/glass multilayer printed 
wiring boards: Final report, 12:29027 (R;US) 


Energy 
Calculation of binding energies and elastic constants of Cu, Ag 
and Au using a one-parameter model potential, 12:29536 
(R;XA) 
Biological Effects 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 


Calculation of binding energies and elastic constants of Cu, Ag 
and Au using a one-parameter model potential, 12:29536 
(R;XA) 

Oxygen 16 Reactions 
Preliminary results from collisions between 3.2-TeV '*O and 
target nuclei of C, Cu, and Au, 12:29109 (R;US) 
Water Pollution Control 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 
COPPER ALLOYS 

Crystal Structure 
Structure of icosahedral Al-Cu-Li, 12:28829 (J;US) 

Electric Conductivity 
Temperature dependence of residual electrical resistivity of 

Cu-Au in pseudopotential approximation, 12:28806 (R;XA) 

Laser Welding 
CO, and Nd:YAG laser welding of stainless steel and 

beryllium copper valves: Final report, 12:28797 (R;US) 

Radiation Effects 
Effects of thermal annealing and ion irradiation on the 

P ies and microstructures of copper alloys (AMZIRC 
(Cu-Zr) and AMAX-MZC (Cu-Cr-Zr-Mg)), 12:29831 (R;US) 
Stresses 


Investigation of ultrasonic methods for residual stress 
measurement in metals: Annual report, 12:29017 (R;US) 
Temperature Effects 
pg vo tec i= her shunned 
and microstructures of copper alloys (AMZIRC 
(CuZr) and AMAX-MZC (Cu-Cr-Zr-Mg)), 12:29831 (R;US) 
Tensile Properties 
Conventionally cast and forged copper alloy for high-heat-flux 
thrust chambers, 12:28815 (R;US) 
Ultrasonic Testing 
Investigation of ultrasonic methods for residual stress 
measurement in metals: Annual report, 12:29017 (R;US) 
COPPER CHLORIDES 
Biological Effects 
Induction of breaks and functional modifications in cellular 
DNA by metal ions, 12:29467 (BA;US) 
COPPER ISOTOPES 
Half-Life 
New delayed-neutron precursors from TRISTAN, 12:29652 
(BA;US) 
Neutron Emission 
New delayed-neutron precursors from TRISTAN, 12:29652 
(BA;US) 
COPPER OXIDES 
Superconductivity 
Grain boundary superconductivity in the YBaCuO system 
(¥/sub 1.2/Ba/sub 0.8/CuO,), 12:28825 (R;US) 
Thin superconducting shells in single phase YBazCusO,, 
12:28841 (R;US) 
COPPER SELENIDE SOLAR CELLS 
Fabrication 
Deposition of copper indium diselenide films by low-cost 
techniques: Final subcontractor report, 15 November 1983 to 
14 September 1985, 12:28482 (R;US) 


CRATERS 
Data Analysis 


Research Programs 
Deposition of copper indium diselenide films by low-cost 
techniques: Final subcontractor report, 15 November 1983 to 
14 September 1985, 12:28482 (R;US) 
COPPER SELENIDES 
Deposition 
Deposition of copper indium diselenide films by low-cost 
techniques: Final subcontractor report, 15 November 1983 to 
14 September 1985, 12:28482 (R;US) 
COPPER VAPOR LASERS 
See GAS LASERS 
CORES (REACTOR) 
See REACTOR CORES 
CORN STOVER 
See AGRICULTURAL WASTES 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION INHIBITORS 
Corrosion inhibitors for FGD systems, 12:28513 (R;US) 
CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC GAMMA BURSTS 
Emission Spectra 
Gamma-ray spectrometer experiment on the solar maximum 
mission satellite. Semiannual progress report, 16 April-15 
November 1986, 12:29502 (R;US) 
COSMIC NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Cosmic Ray Detection 
Energetic (> 1 GeV) neutrinos as a probe of acceleration in 
the new supernova, 12:29510 (J;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
From sources other than the sun; not for SOLAR RADIATION. 
See also COSMIC NEUTRINOS 
Measuring Methods 
Research in particles and fields. Semiannual status report, 1 
April-30 September 1986, 12:29501 (R;US) 
Research Programs 
Research in particles and fields. Semiannual status report, 1 
April-30 September 1986, 12:29501 (R;US) 
Semiconductor Detectors 
Single-event upset rate estimates for a 16-K CMOS 
(complementary metal oxide semiconductor) SRAM (static 
random access memory). Technical report, 12:29481 (R;US) 
COSMOLOGICAL MODELS 


Comnclogicel stability of quantum compactification, 12:29488 


Hazard management and control costs in large-scale 
production of amorphous silicon photovoltaic cells, 12:29201 
(R;US) 

COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING TECHNIQUES 
Radiation 
Impact of natural radioactivity in solder on low background 
experiments, 12:29158 (J;NL) 
COUPLINGS (MACHINE PARTS) 
See MACHINE PARTS 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 

Crack-tip fields for materials with exponential-law-creep 

behavior at high stress: Final report, 12:28801 (R;US) 
Mathematical Models 
Development of models for warm prestressing, 12:29864 
(R;US) 
CRATERS 
Data Analysis 
Pacific Enewetak Atoll Crater Exploration (PEACE) program, 
Enewetak Atoll, Republic of the Marshall Islands. Part 1. 
Drilling operations and descriptions of boreholes in vicinity 
of KOA and OAK craters, 12:29184 (R;US) 





Comparison of five benchmarks, 12:29862 (R;US) 
The Livermore Fortran Kernels: A computer test of the 
numerical performance range, 12:29872 (R;US) 


Crack Propagation 

Crack-tip fields for materials with exponential-law-creep 
behavior at high stress: Final report, 12:28801 (R;US) 

CRESOLS 


Enthalpy and phase behavior of coal derived liquid mixtures: 
Technical progress report for the period January-March 
1987, 12:28275 (R;US) 
CRESYLIC ACID 
See CRESOLS 
CRITICALITY 
Calculation Methods 
Analysis of infinite domain criticality zones in finite reactors, 
12:28575 (R;US) 
Calculations 
Computational method validation: An OECD [Organization 
for Economic Cooperation and Development] working 
group report, 12:28573 (R;US) 
CRITICALITY ACCIDENTS 


See CRITICALITY 
RADIATION ACCIDENTS 


CROLOY 
Corrosion 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
Quantitative Chemical Analysis 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
CROPS 
Productivity 
Acidic deposition: Effects on agricultural crops: Final report, 
12:29211 (R;US) 
Evaluating risks to agricultural production from acid 
deposition, 12:29200 (R;US) 
Risk assessment and management of agricultural effects of acid 
deposition, 12:29197 (R;US) 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUCIBLES 
Chemical Reactions 
Liquid uranium reaction with coated graphite crucibles, 
12:28827 (R;US) 
Materials 
Glass melter materials technical options for the French 
vitrification process and operations experience authors, 
12:28369 (R;FR) 
CRUDE OIL 
See PETROLEUM 


A progress report and proposal concerning the study of 
isotopically selective, two-step, laser photodissociation of 
polyatomic molecules, 12:28938 (R;US) 

CRYOGENS 
See CRYOGENIC FLUIDS 
CRYSTAL DEFECTS 
See also POINT DEFECTS 
Conservation Laws 

Conservation law of gauge stress field of a continuum with 
defects and its application to the fracture materials, 12:29731 
(R;XA) 

CRYSTAL LATTICES 
Self-Diffusion 

Self-diffusion in a square lattice gas with extended hard core, 

12:29733 (R;XA) 
CRYSTALLINE LENS 
Activation Analysis 

Application of instrumental neutron activation analysis in 

ophthalmology, 12:28894 (RA;CS;In Czech) 
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CRYSTALLINE ROCKS 


See IGNEOUS ROCKS 
METAMORPHIC ROCKS 


CRYSTALLIZATION 
Monitoring 
Controlled nucleation and growth studies in metal oxide and 
alkoxide systems by dynamic laser-light-scattering methods, 
12:28839 (R;US) 
CRYSTALS 
See also LIQUID CRYSTALS 
Annealing 
High energy ion implantation for IC processing, 12:29738 
(R;NL) 
Damage 
High energy ion implantation for IC processing, 12:29738 
(R;NL) 
Multi-Photon Processes 
Direct and indirect two-photon processes in semiconductors, 
12:29735 (R;XA) 
CULTURAL OBJECTS 
Objects of historical and/or artistic value. 
Radiodisinfestation 
Conception of in situ treatment of cultural objects with mobile 
irradiation device, 12:28446 (RA;CS;In Czech) 
Radiation preservation of cultural and museum objects, 
12:28950 (RA;CS;In Czech) 
Radiopreservation 
Radiation preservation of cultural and museum objects, 
12:28950 (RA;CS;In Czech) 
CUTTING TOOLS 
Design 
Development of diamond-tipped chain saws for slot cutting in 
welded tuff, 12:28417 (R;US) 
Performance Testing 
Development of diamond-tipped chain saws for slot cutting in 
welded tuff, 12:28417 (R;US) 
CYANIDES 
Specific compounds, except those of significance to energy research 
and development, should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Activation Analysis 
Experience with the application of bar-type sealed Co 
sources in testing of cyanide degradation in waste water, 
12:28896 (RA;CS;In Czech) 
Sealed Sources 
Experience with the application of bar-type sealed Co 
sources in testing of cyanide degradation in waste water, 
12:28896 (RA;CS;In Czech) 
Solvent Extraction 
Gold extraction with polymeric composites prepared by y- 
radiation polymerization coupled with immobilization, 
12:28910 (RA;HU) 
CYLINDERS 
Objects of cylindrical shape. For containers see headings such as 
GAS CYLINDERS. 
Hydraulics 
Fluid forces on two circular cylinders in crossflow, 12:29016 
(BA;US) 
Turbulent Flow 
Fluid forces on two circular cylinders in crossflow, 12:29016 
(BA;US) 
CZECHOSLOVAKIA 
Energy Policy 
Application of new economic and ecological approaches to 
energetics in Czechoslovakia, 12:28696 (R;XX) 
Thermal Efficiency 
Application of new economic and ecological approaches to 
energetics in Czechoslovakia, 12:28696 (R;XX) 
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DAMS 
Environmental Effects 
Interreservoir interactions: Effects of a new reservoir on 
organic matter production and processing in a multiple- 
impoundment series, 12:29310 (R;US) 
Sealing Materials 
Performance testing of sealing elements in Gabcikovo 
hydroelectric power plant using radiotracer techniques, 
12:29336 (RA;CS;In Slovak) 
Water Influx 
Seepages at Liptovska Mara dam, 12:29312 (RA;CS;In Slovak) 
DATA ACQUISITION SYSTEMS 


AUTOCAT. Knowledge-based formal acquisition system 
according to INIS rules demonstrated by the example of 
physics core journals. Report covering the period January 1, 
1986 to June 30, 1986, 12:29885 (R;DE;In German) 

DATA BASE MANAGEMENT 

[Pittsburgh Energy Technology Center]: Quarterly technical 

progress report, period ending September 30, 1986, 12:28252 
;US 


) 

DATA STORAGE DEVICES 

See MEMORY DEVICES 
DATING 

See AGE ESTIMATION 
DAYGLOW 

See AIRGLOW 
DECALSO 

See ION EXCHANGE MATERIALS 
DECANE 

Viscosity 
Improvement of CO: flood performance: Annual report for the 


period October 1985-October 1986, 12:28310 (R;US) 
DECAY 


For nuclear or particle decay only. 
See also PARTICLE DECAY 
Cluster Model 
Dynamical model for the new radioactive decay mode, _ 
12:29673 (R;XA) 
DECIDUOUS TREES 
Pathological 


Changes 
Metabolic studies in model of young forest trees 
under defined pollution exposure, 12:29435 (RA;DE;In 


German) 
DECONTAMINATION 


Research into surface decontamination at the Nuclear Research 
Institute in the period 1981 to 1985, 12:28648 (RA;CS;In 
Czech) 


) 
DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 
Particle Production 
Strangeness in the central region, 12:29586 (J;NL) 
Reviews 
Pre-equilibrium plasma dynamics, 12:29583 (J;NL) 
DEFORMED NUCLEI 


Energy Levels 
Time-of-flight isochronous for direct mass 
measurements of exotic light nuclei, 12:29167 (BA;US) 
Toward a shell-model description of intruder states and the 
onset of deformation, 12:29693 (BA;US) 
Nuclear Structure 
Time-of-flight isochronous for direct mass 
measurements of exotic light nuclei, 12:29167 (BA;US) 
Shell Models 
Toward a shell-model description of intruder states and the 
onset of deformation, 12:29693 (BA;US) 
DEGRADATION (NUCLEAR) 
See DECAY 
DELAYED NEUTRON PRECURSORS 
Neutron Spectra 
Level densities near the neutron separation energy in Sr- 
93-+97, 12:29653 (BA;US) 


DEUTERON-DEUTERON INTERACTIONS 
Pion Plus Reactions 


New delayed-neutron precursors from TRISTAN, 12:29652 
(BA;US) 
DENITRIFICATION 
Catalysts 
Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 
DENSITY (ELECTRON) 
See ELECTRON DENSITY 
DEOXYCYTIDINURIA 
See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPOSITS 
Chemical Composition 
Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 2 for the period January- 
March 1987, 12:28302 (R;US) 
Radiometric Gages 
Monitoring deposits of polyethylene powder in pneumatic 
haulage system by radiography, 12:28440 (RA;CS;In Czech) 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Catalysts 
Comprehensive characterization studies of sulfided molybdena 
catalysts: Final progress report, 12:28314 (R;US) 
DETECTION (RADIATION) 
See RADIATION DETECTION 
DETECTION (SEISMIC) 
See SEISMIC DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATORS 
Control 
Controlling firing characteristics of hot-wire devices with the 
use of electrothermal response parameter screening, 12:29181 
(R;US) 
D Codes 
The characterization and development of slapper detonatores 
using the DA® program, 12:29180 (R;US) 
Data Acquisition Systems 
The characterization and development of slapper detonatores 
using the DA® program, 12:29180 (R;US) 
Data Analysis 
The characterization and development of slapper detonatores 
using the DA® program, 12:29180 (R;US) 
Wires 
Controlling firing characteristics of hot-wire devices with the 
use of electrothermal response parameter screening, 12:29181 
(R;US) 
DEUTERIUM 
Isotope Effects 
Vapor pressure isotope effect in liquid methylene fluoride, 
12:28920 (R;US) 
DEUTERIUM TARGET 
Electron Reactions 
Theoretical nuclear reaction and structure studies using kaons 
and photons: Progress report, [January 1986-31 December 
1986], 12:29669 (R;US) 
Pion Minus Reactions 
A study of the inclusive inelastic scattering of 100 MeV pions 
from 7H, *He and ‘He, 12:29633 (R;US) 
Pion Plus Reactions 
A study of the inclusive inelastic scattering of 100 MeV pions 
from 7H, *He and ‘He, 12:29633 (R;US) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 





Magnetic form factor measurement of deuterons with a pulse 
transfer of q/sup 2/=0.6 and 1.3 (GeV/C)/sup 2/ in a 
coincidence experiment, 12:29634 (R;DE;In German) 

DEVELOPED COUNTRIES 

Energy Consumption 

On energy, wealth and development, 12:28700 (R;DE) 

Energy Policy 

Energy policies and the adaptations to the new economic 
framework: the case of twelve countries during the 1973- 
1983 period, 12:28695 (R;XX;In French) 

Energy Supplies 

On energy, wealth and development, 12:28700 (R;DE) 


Research and development of controlled release technology for 
agrochemicals using isotopes. Report of a seminar held in 
Vienna, 1-5 July 1985, 12:29382 (R;XA) 

Energy Consumption 
On energy, wealth and development, 12:28700 (R;DE) 
Energy Policy 

Energy policies and the adaptations to the new economic 
framework: the case of twelve countries during the 1973- 
1983 period, 12:28695 (R;XX;In French) 

Role of IAEA in introduction of nuclear power in developing 
countries, 12:28714 (R;XX) 

Energy Supplies 
On energy, wealth and development, 12:28700 (R;DE) 
Nuclear Power 
Energy options and regional cooperation on nuclear energy in 
the Asia-Pacific region, 12:28565 (R;XX) 
Role of IAEA in introduction of nuclear power in developing 
countries, 12:28714 (R;XX) 
DIAGNOSTIC TECHNIQUES 


See also BIOMEDICAL RADIOGRAPHY 
ELECTROENCEPHALOGRAPHY 


Comparative Evaluations 
Comparison of nuclear medical versus radiological methods in 
respect to their time course, 12:29364 (RA;AT;In German) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIELECTRIC MATERIALS 
Damage 


A low loss, high power variable laser attenuator, 12:28877 
(BA;US) 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
Deposition 
Inorganic-polymer-derived dielectric films, 12:28873 (P;US) 
Physical Radiation Effects 
A low loss, high power variable laser attenuator, 12:28877 
(BA;US) 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 


A low loss, high power variable laser attenuator, 12:28877 
(BA;US) 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Diesel Fuels 
[National Institute for Petroleum and Energy Research]: 1986 
annual report, 12:28312 (R;US) 
Exhaust Gases 
An estimation of present and projected diesel particle evolution 
over Chicago, 12:29226 (J;NL) 


Clean carbon and hydrogen fuels from coal and other 
carbonaceous raw materials, 12:28257 (R;US) 
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DIESEL FUELS 
Contamination 

[National Institute for Petroleum and Energy Research]: 1986 

annual report, 12:28312 (R;US) 
Polymerization 

Catalytic polymerization of diesel fuel. Contractor report, 

August 1985-May 1986, 12:28318 (R;US) 
Recycling 
[National Institute for Petroleum and Energy Research]: 1986 
annual report, 12:28312 (R;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 

Dynamic optimization of combined harvesting of a two-species 

fishery, 12:29753 (R;XA) 
L Codes 

Improving the performance of a code for solving Stiff Systems 

of ODEs, 12:29868 (R;US) 
Nonlinear Problems 

Formation and propagation of sand dunes: a nonlinear 

treatment, 12:29761 (R;XA) 
Numerical Solution 

Improving the performance of a code for solving Stiff Systems 

of ODEs, 12:29868 (R;US) 
DIFFUSE SOLAR RADIATION 
Daily Variations 

Comparison of the Angstrom-type correlations and the 
estimation of monthly average daily global irradiation, 
12:29238 (R;XA) 

Estimating solar radiation in Ghana, 12:29241 (R;XA) 

Estimation of monthly average hourly global and diffuse 
irradiation, 12:29236 (R;XA) 

Improved correlation of monthly mean daily and hourly 
diffuse radiation with the corresponding global radiation for 
Indian stations, 12:29239 (R;XA) 

Statistical analysis of solar radiation on variously oriented 
sloping surfaces, 12:29240 (R;XA) 

Monthly Variations 

Estimating solar radiation in Ghana, 12:29241 (R;XA) 

Improved correlation of monthly mean daily and hourly 
diffuse radiation with the corresponding global radiation for 
Indian stations, 12:29239 (R;XA) 

Statistical Models 

Comparison of the Angstrom-type correlations and the 
estimation of monthly average daily global irradiation, 
12:29238 (R;XA) 

Time Dependence 
Predicting diffuse radiation where only data on sunshine 
duration is available, 12:29235 (R;XA) 
DIGESTER GAS 
See METHANE 
DIGESTIVE SYSTEM DISEASES 


Evaluation of quatitative scintigraphic method in diagnosis of 
esophagic involvement of Progressive Systemic Sclerosis, 
12:29362 (R;BR;In Portuguese) 

Functional diagnosis of the operated stomach. Comparison of 
nuclear medical and radiological methods, 12:29374 
(RA;AT;In German) 

3-DIMENSIONAL CALCULATIONS 
See THREE-DIMENSIONAL CALCULATIONS 
4-DIMENSIONAL CALCULATIONS 
See FOUR-DIMENSIONAL CALCULATIONS 
DIMETHYL KETONE 
See ACETONE 
DIODE TUBES 
Beam Dynamics 
Studies of low-emittance electron diodes, 12:29071 (R;US) 
DIOXIN 
Air Pollution 

Air sampling of polychlorinated dibenzodioxins, 
polychlorinated dibenzofurans, and polychlorinated 
biphenyls, Arnold AFS, Tennessee. Final report, 12:29195 
(R;US) 
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Air Pollution Control 

Formation of polychlorodibenzo-p-dioxins respectively 
polychlorodibenzofurans and incidence in the outside air in 
North-Rhine-Westphalia, 12:29204 (RA;DE;In German) 

Pollution Sources 

Formation of polychlorodibenzo-p-dioxins respectively 
polychlorodibenzofurans and incidence in the outside air in 
North-Rhine-Westphalia, 12:29204 (RA;DE;In German) 

Quantitative Chemical Analysis 

Dioxins: Incidence, determination, evaluation, disposal. 
Proceedings, 12:29203 (R;DE;In German) 

Investigation of oils and soils contaminated with 
PCDD/PCDF, 12:28323 (RA;DE;In German) 

Problems of emission measurements for polychlorinated 
dibenzodioxins and polychlorinated dibenzofurans from 
waste incineration plants, 12:29206 (RA;DE;In German) 

Sampling in the exhaust gas of firing systems and waste 
incineration plants, 12:29205 (RA;DE;In German) 


Problems of emission measurements for polychlorinated 
dibenzodioxins and polychlorinated dibenzofurans from 
waste incineration plants, 12:29206 (RA;DE;In German) 

Sampling in the exhaust gas of firing systems and waste 
incineration plants, 12:29205 (RA;DE;In German) 

Waste Management 
Proceedings, 12:29203 (R;DE;In German) 
DIRECT SOLAR RADIATION 
Daily Variations 

Comparison of the Angstrom-type correlations and the 
estimation of monthly average daily global irradiation, 
12:29238 (R;XA) 

Estimating solar radiation in Ghana, 12:29241 (R;XA) 

Estimation of monthly average hourly global and diffuse 
irradiation, 12:29236 (R;XA) 

Improved correlation of monthly mean daily and hourly 
diffuse radiation with the corresponding global radiation for 
Indian stations, 12:29239 (R;XA) 

Statistical analysis of solar radiation on variously oriented 
sloping surfaces, 12:29240 (R;XA) 

Monthly Variations 

Estimating solar radiation in Ghana, 12:29241 (R;XA) 

Improved correlation of monthly mean daily and hourly 
diffuse radiation with the global radiation for 
Indian stations, 12:29239 (R;XA) 

Statistical Models 

Comparison of the Angstrom-type correlations and the 
estimation of monthly average daily global irradiation, 
12:29238 (R;XA) 

DIRECTIONAL DRILLING 
Field Tests 
Guided longhole drilling, 12:28292 (R;XE) 
Technology Assessment 
Guided longhole drilling, 12:28292 (R;XE) 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISSOLVED OXYGEN 


See OXYGEN 
DISTRIBUTED DATA PROCESSING 
Algorithms 


Parallel and distributed computing. Final report, 15 August 
1985-14 August 1986, 12:29846 (R;US) 
DISTRICT COOLING 
Cooling Systems 
Optimal energy transmission fluids for district heating and 
cooling applications, 12:28771 (BA;US) 
Status report: Ice slurry district cooling imi 
engineering feasibility study, 12:28770 (BA;US) 


Energy Recovery 
Feasibility of energy recovery for district heating and cooling 
from the METRO Renton effluent transfer system: Phase 
one report, 12:28769 (R;US) 
DISTRICT HEATING 
Energy Recovery 
Feasibility of energy recovery for district heating and cooling 
from the METRO Renton effluent transfer system: Phase 
one report, 12:28769 (R;US) 
Heating Systems 
Optimal energy transmission fluids for district heating and 
cooling applications, 12:28771 (BA;US) 
Performance 
Monitoring of heating water flow rates in secondary networks 
of heat supply systems using radionuclides, 12:28768 
(RA;CS;In Czech) 
DNA 
Biochemical Reaction Kinetics 
Nuclease P/sub 1/ digestion of y-irradiated DNA, 12:29404 
(BA;US) 
Poly(ADP-ribose): A cellular signal of DNA damage, 12:29352 
(BA;US) 
Chemical Radiation Effects 
Nuclease P/sub 1/ digestion of y-irradiated DNA, 12:29404 
(BA;US) 
Conformational Changes 
Theory of strand breaks in DNA by heavy particles, 12:29405 
(BA;US) 
Genetic Radiation Effects 
Repair and mu' is on microorganisms due to irradiation 
cellular responses, 12:29396 (R;BR;In Portuguese) 


Theory of strand breaks in DNA by heavy particles, 12:29405 
(BA;US) 
Strand Breaks 
Damages induced in lambda phage DNA by enzyme-generated 
triplet acetone, 12:29409 (R;BR) 
Poly(ADP-ribose): A cellular signal of DNA damage, 12:29352 
(BA;US) 
Relevance of DNA repair pathways on ascorbic acid effects on 
Echerichia Coli K-12 cells, 12:29411 (R;BR) 
Theory of strand breaks in DNA by heavy particles, 12:29405 
(BA;US) 
DNA POLYMERASES 
Biochemical Reaction Kinetics 
Poly(ADP-ribose): A cellular signal of DNA damage, 12:29352 
(BA;US) 
DNA REPAIR 
Biochemical Reaction Kinetics 
Poly(ADP-ribose): A cellular signal of DNA damage, 12:29352 
(BA;US) 


Pathways 
Relevance of DNA repair pathways on ascorbic acid effects on 
Echerichia Coli K-12 cells, 12:29411 (R;BR) 
Gene Regulation 
Poly(ADP-ribose): A cellular signal of DNA damage, 12:29352 
(BA;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 


New measuring quantities for radiation protection and their 
application in practice, 12:29709 (RA;DE;In German) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSEMETERS 
See also CHEMICAL DOSEMETERS 
Accuracy 
Correction of burn-in effects in fission neutron dosimeters, 
12:29111 (R;US) 
Calibration 
350Kv X-ray set for the calibration of radiological protection 
instruments, 12:29137 (R;PK) 





DOSEMETERS 
Calibration 


Absolute exposure determination of cobalt-60 gamma radiation, 
12:29138 (R;PK) 
Calibration for radiation protection, 12:29149 (RA;DE;In 


German) 

Calibration of radiation dosemeters, 12:29152 (RA;DE;In 
German) 

Dosimetric methods in clinical radiology and obligatory 
calibration, 12:29141 (RA;DE;In German) 

Experience and results of design approval testing of 
therapeutic dosemeters, 12:29144 (RA;DE;In German) 

Legal duty of dosemeter calibration, seen from the users’ point 
of view, 12:29154 (RA;DE;In German) 

Practical experience with the Ordinance on Calibration 
Validity, 12:29153 (RA;DE;In German) 

Radiation dosemeters and ambient dose rate measuring 
systems. The procedure of design qualification testing and 
calibration as seen from the manufacturers’ point of view, 
12:29150 (RA;DE;In German) 


Outlook on developments in the field of therapeutic dosemeter 
design, 12:29145 (RA;DE;In German) 
Electronic Equipment 
Non-radiological requirements to be met by dosemeters, 
12:29146 (RA;DE;In German) 
Comparisons 


Interlaboratory comparison of a therapeutic dosemeter, 

12:29143 (RA;DE;In German) 
Licensing 

Radiation dosemeters and ambient dose rate measuring 
systems. The procedure of design qualification testing and 
calibration as seen from the manufacturers’ point of view, 
12:29150 (RA;DE;In German) 

Performance Testing 

PTB experience with design qualification testing of radiation 
dosemeters, 12:29151 (RA;DE;In German) 

Radiation dosemeters and ambient dose rate measuring 
systems. The procedure of design qualification testing and 
calibration as seen from the manufacturers’ point of view, 
12:29150 (RA;DE;In German) 


ions 
Goals of clinical dosimetry and technophysical accuracy 
requirements of radiotherapy, 12:29140 (RA;DE;In German) 
Requirements to be met by dosemeters, as defined in various 
national or international regulations, and comparison with 
practical measuring uncertainties, 12:29147 (RA;DE;In 
German) 
Testing 
Experience and results of design approval testing of 
therapeutic dosemeters, 12:29144 (RA;DE;In German) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also GAMMA DOSIMETRY 


NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 


Radiation dosimetry activities in the Netherlands. Inventory 
compiled under the auspices of the Netherlands Commission 
for Radiation Dosimetry, 12:29706 (R;NL) 

Research Programs 

Radiation dosimetry activities in the Netherlands. Inventory 
compiled under the auspices of the Netherlands Commission 
for Radiation Dosimetry, 12:29706 (R;NL) 

DOUBLE FOCUSING SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
DOUBLE GLAZING 
Performance 

Thermal performance measurements of sealed insulating glass 
units with low-E coatings using the MoWiTT [Mobile 
Window Thermal Test] field-test facility, 12:28746 (R;US) 

DOWEX 
See ORGANIC ION EXCHANGERS 
DRELL MODEL 
Factorization 
Factorization of the Drell-Yan cross section, 12:29624 (BA;FR) 
DRF 
See RADIOPROTECTIVE SUBSTANCES 
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DRIFT CHAMBERS 
Cherenkov Counters 
Determination of drift chamber coordinate parameters, 
12:29132 (R;SU;In Russian) 
Neutrino Detection 
Automated gas supply system for big drift chambers, 12:29131 
(R;SU;In Russian) 
Performance 
Drift chamber with variable drift velocity, 12:29136 (R;NL) 
DRIFT TUBES 
Quadrupoles 
Adjustable rare earth quadrupole drift tube magnets, 12:29099 
(R;US) 
DRILL BITS 
Design 
Double diameter boring tool, 12:28981 (P;US) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
DRILLING FLUIDS 
Limited to materials used in well drilling. 
Chemical Composition 
Characteristics of high temperature cementitious lost- 
circulation control materials for geothermal wells, 12:28502 
(J;GB) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DROPLETS 
Combustion 
Unsteady influences in droplet dynamics and combustion, 
12:28329 (BA;US) 
DRY SCRUBBERS 
Performance Testing 
Production and disposal of wastes from dry and wet flue-gas 
cleaning systems, 12:28281 (J;GB) 
DUAL-PURPOSE POWER PLANTS 
Coupling of coal and nuclear energy for the long-term supply 
of energy and raw materials, 12:28519 (R;XX) 
DUBNA SYNCHROCYCLOTRON 
Beam Monitors 
Measurement of charge density of relativistic particle beam by 
pick-up sensors, 12:29089 (R;SU;In Russian) 
Pick-up sensors of JINR synchrocyclotron beam, 12:29087 
(R;SU;In Russian) 
On-Line Measurement Systems 
Pick-up sensors of JINR synchrocyclotron beam, 12:29087 
(R;SU;In Russian) 
DUST COLLECTORS 
Operation 
Separation of gaseous compounds in a dust separator, 12:29054 
(R;SE;In Swedish) 
DYE LASERS 
Amplifiers 
A novel injection and switchout scheme for multipass laser 
amplifiers, 12:28995 (J;US) 
Design 
Lawrence Livermore National Laboratory's Atomic Vapor 
Laser Isotope Separation Program: Laser technology and 
demonstration facilities, 12:28356 (BA;US) 
Dyes 
Data acquisition and data processing techniques illustrated by 
the example of stability experiments on laser dyes, 12:28993 
(R;DE;In German) 
Operation 
A novel injection and switchout scheme for multipass laser 
amplifiers, 12:28995 (J;US) 
Optics 
A novel injection and switchout scheme for multipass laser 
amplifiers, 12:28995 (J;US) 





918 / ERA-12/14 


DYES 


Data acquisition and data processing techniques illustrated by 
the example of stability experiments on laser dyes, 12:28993 


DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See PLUTONIUM 
DYSPROSIUM 154 
High Spin States 
DSA lifetime measurements of very high spin states, 12:29657 
GJ;DE) 
DYSPROSIUM 155 
High Spin States 
DSA lifetime measurements of very high spin states, 12:29657 
(J;DE) 
DYSPROSIUM 156 
High Spin States 
DSA lifetime measurements of very high spin states, 12:29657 
(J;DE) 


EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 
STRATOSPHERE 
Radionuclide Migration 
Analysis of Chernobyl fallout measured with a RAMP 
detector, 12:29251 (R;US) 
EARTH MAGNETOSPHERE 


Interplanetary control of high-latitude electrodynamics, 
12:29512 (R;US) 
Plasma Drift 
Theoretical investigations of releases of lithium in the earth's 
here. Final report, 1 October 1985-30 September 
1986, 12:29522 (R;US) 
Waves 

Fast shocks at the edges of hot diamagnetic cavities upstream 

from the Earth’s bow shock, 12:29526 (J;US) 
Solar Wind 

Interplanetary control of high-latitude electrodynamics, 
12:29512 (R;US) 

Solar-wind plasma in the magnetosphere: method of entry and 
consequences. Final report, February 1983-November 1986, 
12:29523 (R;US) 

EARTH PENETRATORS 
Computer Calculations 
Lagrangian finite element analysis of the penetration of earth 
penetrating weapons, 12:28978 (R;US) 
EBIC 
See SCANNING ELECTRON MICROSCOPY 
EBR-2 REACTOR 
Simulation 

Liquid-metal fast breeder reactor intermediate heat exchanger 
transient modeling for faster than real-time analysis, 12:28671 
G;US) 

Heat Exchangers 

Liquid-metal fast breeder reactor intermediate heat exchanger 
transient modeling for faster than real-time analysis, 12:28671 
G;US) 

Materials Testing - 

Neutron-induced swelling in cold-worked titanium-modified 
AISI 316 alloys, 12:28804 (R;US) 

Mathematical Models 

Liquid-metal fast breeder reactor intermediate heat exchanger 
transient modeling for faster than real-time analysis, 12:28671 
(J;US) 

Mixed Carbide Fuels 

High reliability fuel in the US, 12:28614 (R;US) 
Mixed Oxide Fuels 

High reliability fuel in the US, 12:28614 (R;US) 


ELASTOMERS 
Cross-Linking 


Reactor Operation 
Neutron-induced swelling in cold-worked titanium-modified 
AISI 316 alloys, 12:28804 (R;US) 
Transients 
Liquid-metal fast breeder reactor intermediate heat exchanger 
transient modeling for faster than real-time analysis, 12:28671 
(J;US) 
ECCS 
Heat Transfer 
Request for comments on draft Regulatory Guide, ” Best- 
estimate calculations of emergency core cooling system 
performance”, 12:28666 (R;US) 
Hydraulics 
Request for comments on draft Regulatory Guide, ” Best- 
estimate calculations of emergency core cooling system 
performance”, 12:28666 (R;US) 
Performance 
Request for comments on draft Regulatory Guide, ”Best- 
estimate calculations of emergency core cooling system 
performance”, 12:28666 (R;US) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY 
Risk Assessment 
Safety and risk. Pt. 1. Meaning of the terms safety and risk in 
systems hierarchy, 12:29841 (R;DE;In German) 
Safety 
Safety and risk. Pt. 1. Meaning of the terms safety and risk in 
systems hierarchy, 12:29841 (R;DE;In German) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
Energy Conversion 
Study on the energy-conversion efficiency of farmland 
ecosystems in Jitai Basin, 12:28763 (R;CN) 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 


Parallel solution for the symmetric Eigenproblem, 12:29781 
(R;US) 
Parallel Processing 
A fully parallel algorithm for the symmetric Eigenvalue 
problem, 12:29878 (J;US) 
Random Phase Approximation 
20th and 21st Annual seminar on theoretical physics, 
Potchefstroom, 9-12 Jul 1985, Johannesburg, 8-11 Jul 1986, 
12:29772 (R;ZA;In Afrikaans) 
Method for the solution of the RPA eigenvalue, 12:29771 
(RA;ZA;In Afrikaans) 
Stochastic Processes 
Escape rate from strange sets as an eigenvalue, 12:29755 


(R;XA) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM 254 TARGET 
The leap to produce heavy nuclei at the limits of nuclear 
stability, 12:29631 (BA;US) 
ELASTIC PROPERTIES 
See ELASTICITY 
ELASTICITY 
Mathematical Models 
Three elastic-plastic models, 12:29740 (R;US) 
ELASTOMERS 
Cross-Linking 
Radiation processing of polymers - cross-linking and 
degradation, 12:28947 (RA;CS;In Czech) 





Radiolysis 
Radiation processing of polymers - cross-linking and 
degradation, 12:28947 (RA;CS;In Czech) 
ELECTRIC ARCS 


Theoretical modeling of accelerating arc plasmas. Final report, 
1 May 1985-30 April 1986, 12:29544 (R;US) 
ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 
Hazards 
NASA Aerospace Battery Safety Handbook, 12:28687 (R;US) 
Manuals 
NASA Aerospace Battery Safety Handbook, 12:28687 (R;US) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 


The effect of reinforcement on the tear properties of flexible 
circuits, 12:29033 (R;US) 
Reinforced Materials 
The effect of reinforcement on the tear properties of flexible 
circuits, 12:29033 (R;US) 
Service Life 
Definition of data base, code, and technologies for cable life 
extension, 12:28579 (R;US) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC FIELDS 
Finite Element Method 
An alternative Laplacian electrostatic field finite element 
formulation, 12:29750 (R;US) 
Three-Dimensional Calculations 
An alternative Laplacian electrostatic field finite element 
formulation, 12:29750 (R;US) 
ELECTRIC GENERATORS 
Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS. 
Control Equipment 
Design of gear-less wind turbine variable speed generators, 
12:28505 (R;SE) 
ELECTRIC POWER 
Consumption Rates 
Monthly Energy Review, January 1987, 12:28728 (R;US) 
ELECTRIC POWER INDUSTRY 
Historical Aspects 
History of the German electric power industry and its impact 
upon local and regional energy supply. Energy concepts for 
agglomeration areas, taking the Mannheim area as an 
example, 12:28725 (R;DE;In German) 
ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC RAILWAYS 


Design study for the retrofitting of flywheel units (ESU’s) 
under the carbody of existing commuter train sets. Final 
report, 12:28755 (R;DE) 

ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
Accounting 
Annual report 1985 of the electric utility Energie-Versorgung 
Schwaben AG, 12:28727 (R;DE;In German) 
Rates 
Petroleum Supply Monthly, February 1987, 12:28321 (R;US) 
Load Management 

Development of creative approaches to managing peak 

demand, 12:28726 (R;US) 
ELECTRICAL EQUIPMENT 


See also CAPACITORS 
SWITCHES 
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Physical Radiation Effects 
Radiation resistance of technological materials, 12:28949 
(RA;CS;In Czech) 
Radiolysis 
Radiation resistance of technological materials, 12:28949 
(RA;CS;In Czech) 
ELECTRIC-POWERED VEHICLES 
Electric Batteries 
Zinc/air battery R and D zinc/air engineering analysis for 
electrical vehicles: Tasks III, Final report, 12:28685 (R;US) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOELECTROCHEMICAL CELLS 
Hazards 
Safety considerations of lithium-thiony] chloride cells, 12:28686 
(R;US) 
ELECTRODES 
Bubbles 
The influence of attached bubbles on potential drop and | 
current distribution at gas-evolving electrodes, 12:28692 
(J;US) 
Deposition 
Experimental observations of free-convection mass transfer to a 
horizontal surface with a micromosaic electrode, 12:29037 
(J;US) 
Electric Conductivity 
The influence of attached bubbles on potential drop and 
current distribution at gas-evolving electrodes, 12:28692 
(J;US) 
Electrical Properties 
Electrical and electrochemical behavior of fluidized bed 
electrodes, 12:28691 (J;US) 
Electrochemistry 
Electrical and electrochemical behavior of fluidized bed 
electrodes, 12:28691 (J;US) 
The influence of attached bubbles on potential drop and 


current distribution at gas-evolving electrodes, 12:28692 
(J;US) 


on 
Electrical and electrochemical behavior of fluidized bed 
electrodes, 12:28691 (J;US) 
Fluidized Beds 
Electrical and electrochemical behavior of fluidized bed 
electrodes, 12:28691 (J;US) 
Mass Transfer 
Experimental observations of free-convection mass transfer to a 
horizontal surface with a micromosaic electrode, 12:29037 
(J;US) 
Natural Convection 
Experimental observations of free-convection mass transfer to a 
horizontal surface with a micromosaic electrode, 12:29037 
(J;US) 
Surface Properties 
Experimental observations of free-convection mass transfer to a 
horizontal surface with a micromosaic electrode, 12:29037 
G;US) 
ELECTROENCEPHALOGRAPHY 
Correlations 
Some problems encountered in calculating the correlation 
dimension of EEG, 12:29752 (R;XA) 
ELECTROJETS 
Motion 
Antarctic atmospheric infrasound. Final technical report, 1 
July 1981-30 September 1984, 12:29519 (R;US) 
ELECTROLYTES 
Additives 
Organic electrolyte additives in lead batteries: Their effects on 
the cyclic behaviour of the negative electrode, 12:28688 
(R;DE;In German) 
Chemical Composition 
The fabrication and performance of a Ag/AgCl reference 
electrode in thionyl chloride electrolyte, 12:28694 (J;US) 
Fabrication 
The fabrication and performance of a Ag/AgCl reference 
electrode in thionyl chloride electrolyte, 12:28694 (J;US) 
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Ton Mobility 
Measurement of ion mobility in electrolytes, 12:28452 
(RA;CS;In Czech) 
Losses 
Transport of electrolyte in molten carbonate fuel cells, 
12:28734 (J;US) 
Mass Transfer 
Transport of electrolyte in molten carbonate fuel cells, 
12:28734 (J;US) 
Performance 
The fabrication and performance of a Ag/AgCl reference 
electrode in thionyl chloride electrolyte, 12:28694 (J;US) 
ELECTROMAGNETIC LENSES 
Supports 
Mechanical support and transport system used for the neutrino 
horn system at Brookhaven National Laboratory, 12:29075 
(R;US) 
Transport 
Mechanical support and transport system used for the neutrino 
horn system at Brookhaven National Laboratory, 12:29075 
(R;US) 
ELECTROMAGNETIC RADIATION 


See also COHERENT RADIATION 
LASER RADIATION 
THERMAL RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 


Conditions 
Radiation (absorbing) boundary conditions for electromagnetic 
fields, 12:29785 (R;US) 


Extrapolation 
Radiation (absorbing) boundary conditions for electromagnetic 
fields, 12:29785 (R;US) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAM INDUCED CURRENT 
See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAMS 
Beam 
Studies of low-emittance electron diodes, 12:29071 (R;US) 
Interactions 
Undulators as a primary source of coherent x rays, 12:29073 
(R;US) 
Modulation 
Improved oscillator phase locking using a modulated electron 
beam in a gyrotron. Interim report, 12:29058 (R;US) 
Physical Radiation Effects 
Technical and economic principles of electron accelerators 
design and applications, 12:29055 (RA;CS;In Czech) 
ELECTRON CHANNELING 
X-Ray Sources 
Study of the generation and application of radiation from 
channeled electrons and positrons. Final scientific report, 1 
June 1983-28 February 1986, 12:29716 (R;US) 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
Excitation 
Excitation and ionization of highly charged ions by electron 
impact: Progress report for period May 1, 1986-April 30, 
1987, 12:29533 (R;US) 
Inner-Shell Ionization 
Excitation and ionization of highly charged ions by electron 
impact: Progress report for period May 1, 1986-April 30, 
1987, 12:29533 (R;US) 
ELECTRON DENSITY 
Model results with PIIE (Polar Ionospheric Irregularities 
Experiment) rocket data. Scientific report No. 1, 28 August 
1985-31 August 1986, 12:29521 (R;US) 
ELECTRON DONOR 
See ELECTRONS 


ELECTRON-RING ACCELERATORS 
Laser Targets 


Coincidence study of doubly differential cross sections: 
projectile ionization in He* -He collisions, 12:29527 (R;US) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON REACTIONS 
Inelastic Scattering 
Electron scattering off palladium isotopes. An investigation of 
the equivalence of the anharmonic vibrator model and the 
interacting boson model, 12:29642 (R;NL) 
ELECTRON SPIN RESONANCE 


General qualitative study of point and extended defects and 
their interactions in non-metallic systems. Annual technical 
report, 1 January-31 December 1986, 12:29713 (R;US) 

ELECTRON TEMPERATURE 

Model results with PITE (Polar Ionospheric Irregularities 
Experiment) rocket data. Scientific report No. 1, 28 August 
1985-31 August 1986, 12:29521 (R;US) 

ELECTRON TRANSFER 
Not for CHARGE EXCHANGE. 
Kinetics 

The distance and temperature dependence of electron-transfer 

rates, 12:28937 (R;US) 
ELECTRON-ATOM COLLISIONS 
Simulation 

Atomic and molecular collision processes: Progress report for 
the period July 1, 1986 through November 30, 1987, 
12:29532 (R;US) 

Final-State Interactions 

Three-electron correlations in electron-helium collisions: a 
study of excitation and decay of helium autoionising states, 
12:29537 (R;NL) 

ELECTRONIC CIRCUITS 
See also MICROELECTRONIC CIRCUITS 


POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 


The effect of reinforcement on the tear properties of flexible 
circuits, 12:29033 (R;US) 
Reinforced Materials 
The effect of reinforcement on the tear properties of flexible 
circuits, 12:29033 (R;US) 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 


OSCILLATORS 
SCALERS 


Fabrication 
Laser assisted etching for microelectronic applications, 
12:28876 (BA;US) 
Physical Radiation Effects 
Non-radiological requirements to be met by dosemeters, 
12:29146 (RA;DE;In German) 
ELECTRON-ION COLLISIONS 
Simulation 
Atomic and molecular collision processes: Progress report for 
the period July 1, 1986 through November 30, 1987, 
12:29532 (R;US) 
ELECTRON-MOLECULE COLLISIONS 
Computerized Simulation 
Atomic and molecular collision processes: Progress report for 
the period July 1, 1986 through November 30, 1987, 
12:29532 (R;US) 
ELECTRON-POSITRON INTERACTIONS 
Bhabha Scattering 
Low Q? radiative Bhabha scattering at high energies, 12:29579 
(R;US) 
ELECTRON-RING ACCELERATORS 
Ton Sources 
Gas desorption at the interaction of laser radiation with a 
matter, 12:29088 (R;SU;In Russian) 
Laser Targets 
Gas desorption at the interaction of laser radiation with a 
matter, 12:29088 (R;SU;In Russian) 





ELECTRONS 
Composite Modeis 


ELECTRONS 
Composite Models 
Constraints on a preonic model for family replication from the 
anomalous magnetic moment of leptons, 12:29569 (R;XA) 


Calculation of the electron energy spectrum in a weakly 
ionized gas. Technical report, January-December 1986, 
12:29545 (R;US) 

Energy Spectra 

Calculation of the electron energy spectrum in a weakly 
ionized gas. Technical report, January-December 1986, 
12:29545 (R;US) 

Magnetic Moments 

Constraints on a preonic model for family replication from the 
anomalous magnetic moment of leptons, 12:29569 (R;XA) 
ELEMENTARY PARTICLES 
See also BEAUTY PARTICLES 


STRANGE PARTICLES 
Research Programs 
Progress report 1985/86 of the Institute for Theoretical 
Physics, Technical University of Vienna, 12:29844 (R;AT;In 
German) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMISSION (ELECTRON) 
See ELECTRON EMISSION 
EMPLOYEES 
See PERSONNEL 
END USE SECTOR 


See COMMERCIAL SECTOR 
INDUSTRY 


RESIDENTIAL SECTOR 
TRANSPORTATION SECTOR 
ENDF 
See NUCLEAR DATA COLLECTIONS 
ENDOSTEUM 
See BONE TISSUES 
ENERGY CONSERVATION 
Awards 
National Awards Program for energy innovation 1986: Project 
description, 12:28736 (R;US) 
Bibliographies 
Conservation and renewable energy program: Bibliography, 
1987 Edition, 12:28737 (R;US) 
Grants 
A review of a promising partnership: The Department of 
Energy and community foundations: Partners in energy 
conservation grantmaking project, 12:28716 (R;US) 
Program Management 
Update of the evaluation of the Residential Conservation 
Service Program: Volume 1, 12:28742 (R;US) 
ENERGY CONVERSION 
See also GEOTHERMAL ENERGY CONVERSION 


Conservation and renewable energy program: Bibliography, 
1987 Edition, 12:28737 (R;US) 
ENERGY LEVELS 
See also EXCITED STATES 
C Codes 
Calculation of energy levels, wave functions, density and RMS 
nucleus radii by the method of expansion over 
hyperspherical functions. FORTRAN program, 12:29683 
(R;SU;In Russian) 
ENERGY POLICY 
Washington State Energy Office 1987 biennial energy report: 
Issues and analyses for Washington’s legislature, 12:28720 
(R;US) 
Regional Analysis 
Baden-Wuerttemberg: Energy report 1984/1985, 12:28719 
(R;DE;In German) 
ENERGY SUPPLIES 
See also FUEL SUPPLIES 
F 


orecasting 
On energy, wealth and development, 12:28700 (R;DE) 


P Codes 
Software description and user's guide for the Production of 
Onshore Lower 48 Oil and Gas model (PROLOG), 12:28718 
(R;US) 
Regional Analysis 
Baden-Wuerttemberg: Energy report 1984/1985, 12:28719 
(R;DE;In German) 
ENERGY-LEVEL SCHEMES 
See ENERGY LEVELS 
ENERGY-LEVEL TRANSITIONS 
Population Inversion 
Reduction of radiative trapping effects in x-ray lasers using 
autoionizing transitions. Memorandum report, 12:28990 
(R;US) 
ENEWETAK 
See ENIWETOK 
ENGINEERED SAFETY SYSTEMS 
See also ECCS 


Computerized diagnostic aid-success path monitor: Final 
report, 12:28627 (R;US) 
Display Devices 
Computerized diagnostic aid-success path monitor: Final 
report, 12:28627 (R;US) 
ENGINEERING 
See also NUCLEAR ENGINEERING 
Artificial Intelligence 
Information processing in the non-homogeneous environment, 
12:29880 (BA;US) 
Information Systems 
Information processing in the non-homogeneous environment, 
12:29880 (BA;US) 
Risk Assessment 
Safety and risk. Pt. 2. Safety and risk of dynamic systems, 
12:29842 (R;DE;In German) 
Safety 
Safety and risk. Pt. 2. Safety and risk of dynamic systems, 
12:29842 (R;DE;In German) 
ENGINEERING DRAWINGS 
Identification Systems 
A study of the drawing number system, 12:29839 (R;US) 
ENGINEERING PERSONNEL 
Education 
Materials education and the national laboratories, 12:28794 
(BA;US) 
ENGINEERING TEST REACTOR 
See ETR REACTOR 
ENGINEERS 
Affirmative Action 
An employer-sponsored program for women, 12:29840 (R;US) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
Research Programs 
[National Institute for Petroleum and Energy Research]: 1986 
annual report, 12:28312 (R;US) 
ENIWETOK 
Nuclear Explosions 
Pacific Enewetak Atoll Crater Exploration (PEACE) program, 
Enewetak Atoll, Republic of the Marshall Islands. Part 1. 
Drilling operations and descriptions of boreholes in vicinity 
of KOA and OAK craters, 12:29184 (R;US) 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENVIRONMENT 
See also BIOSPHERE 
Research Programs 
Environmental Chemistry Division: Annual report, 1986, 
12:29189 (R;US) 
ENVIRONMENTAL IMPACTS 
This descriptor is to be used to describe the possible effects on the 
environment from a proposed project. 
Biological Indicators 
Animal-coenoses in the ecosystem ‘spruce forest’ (Protozoa, 
Metazoa - invertebrates). Indicators of alterations in forest- 
ecosystems, 12:29286 (R;DE;In German) 
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ENVIRONMENTAL MATERIALS 
Use only for unspecified samples from the environment. See also 
specific environmental materials. 
Low Level Counting 
Ultra-sensitive examination of environmental samples with 
SRL Underground Counting Facility, 12:29110 (R;US) 
EOR 
See ENHANCED RECOVERY 
EPIPHYSIS (BONES) 
See BONE TISSUES 


Permeability 
Effects of acid rain on the barrier properties of plant cuticles, 
12:29419 (RA;DE;In German) 
EPR 
See ELECTRON SPIN RESONANCE 
EQUATIONS 
See also DIFFERENTIAL EQUATIONS 
FIELD EQUATIONS 
Parallel 


Processing 
Parallel solution of triangular systems on distributed-memory 


multiprocessors, 12:29866 (R;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATORIAL ELECTROJETS 
See ELECTROJETS 
EQUIPMENT INTERFACES 
Design 


and use of SANDAC IV [Sandia Aerospace 
Computer] to VME interface module, 12:29031 (R;US) 


Eye-safe solid-state lasers for LIDAR applications, 12:28996 
(BA;US) 
Performance 
Eye-safe solid-state lasers for LIDAR applications, 12:28996 
(BA;US) 
ERBIUM 155 
Energy-Level Density 
Measurement of the nuclear level density at high spins, 
12:29658 (J;DE) 
159 


E1-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A= 159-167, 12:29682 (R;SU;In 
Russian) 
E2-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A= 159-167, 12:29682 (R;SU;In 
Russian) 
M1-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A = 159-167, 12:29682 (R;SU;In 
Russian) 
ERBIUM 161 
E1-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A= 159-167, 12:29682 (R;SU;In 
Russian) 
E2-Transitions 
Probabilities of el ic transitions in erbium odd 
nuclei with mass number A= 159-167, 12:29682 (R;SU;In 
Russian) 
M1-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A= 159-167, 12:29682 (R;SU;In 
Russian) 
ERBIUM 163 
E1-Transitions 
Probabilities of ic transitions in erbium odd 
nuclei with mass number A= 159-167, 12:29682 (R;SU;In 
Russian) 


Probabilities of in erbium odd 


electromagnetic transitions 
nuclei with mass number A= 159-167, 12:29682 (R;SU;In 
Russian) 


Research Programs 


M1.-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A = 159-167, 12:29682 (R;SU;In 
Russian) 
ERBIUM 165 
E1-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A = 159-167, 12:29682 (R;SU;In 
Russian) 
E2-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A = 159-167, 12:29682 (R;SU;In 
Russian) 
M1-Transitions 
Probabilities of el ic transitions in erbium odd 
nuclei with mass number A= 159-167, 12:29682 (R;SU;In 
Russian) 
ERBIUM 167 
E1-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A = 159-167, 12:29682 (R;SU;In 
Russian) 
E2-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A= 159-167, 12:29682 (R;SU;In 
Russian) 
M1-Transitions 
Probabilities of electromagnetic transitions in erbium odd 
nuclei with mass number A = 159-167, 12:29682 (R;SU;In 
Russian) 
EROSION 
Test Facilities 
Pipe and bend erosion by pneumatic transport of solids at high 
temperature: Quarterly report, December 1986-February 
1987, 12:28297 (R;US) 
ERYTHROPOIESIS 
Gene 


Regulation 
[inborn anemias of mice]: Terminal progress report, 12:29379 


is on microorganisms due to irradiation 

cellular responses, 12:29396 (R;BR;In Portuguese) 
Genome Mutations 
Relevance of DNA repair pathways on ascorbic acid effects on 

Echerichia Coli K-12 cells, 12:29411 (R;BR) 

ESCOM-1 REACTOR 

See KOEBERG-1 REACTOR 
ESOPHAGUS 


Evaluation of quatitative scintigraphic method in diagnosis of 
esophagic involvement of Progressive Systemic Sclerosis, 
12:29362 (R;BR;In Portuguese) 

ESR 
See ELECTRON SPIN RESONANCE 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 


See ACETALDEHYDE 
ETHANOL FUELS 
Use for pure ethanol, ethanol-water mixtures, or ethanol with 
additives; for ethanol-gasoline mixtures, use GASOHOL. 
Feasibility Studies 
N.S.W. (New South Wales) sugar cane to fuel ethanol. 
Feasibility study report, 12:28462 (R;AU) 


Conversion of lignocellulosic biomass to ethanol, 12:28464 
(BA;US) 


See ACETYLENE 
ETHNIC GROUPS 

See MINORITY GROUPS 
ETHOCEL 

See CELLULOSE 
ETHYLALDEHYDE 

See ACETALDEHYDE 





ETHYLENE 
Flame 
of a premixed flame in a divided-chamber 
combustor, 12:28967 (BA;US) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYNE 
See ACETYLENE 
ETR REACTOR 
EGandG Idaho, Inc., Idaho Falls, Idaho 
Computerized Control Systems 
ETR/TIBER/INTOR systems code development status and 
systems analysis, 12:29814 (R;US) 
EUROPEAN ORGANIZATION FOR NUCLEAR RESEARC 
See CERN 
EUROPIUM 136 
Nuclear Deformation 
Decay of /sup 138/Eu and /sup 136/Eu and deformation in 
the light Sm region, 12:29648 (BA;US) 
EUROPIUM 138 
Nuclear Deformation 
Decay of /sup 138/Eu and /sup 136/Eu and deformation in 
the light Sm region, 12:29648 (BA;US) 
EUROPIUM CARBIDES 
Phase Transformations 
Synthetic metals from intercalated graphite. Annual report, 1 
April-30 September 1985, 12:28853 (R;US) 
EUROPIUM ISOTOPES 


See also EUROPIUM 136 
EUROPIUM 138 


Evaluated Data 
Nuclear data for Gd-153 production, 12:29656 (R;US) 
Nuclear Data Collections 
Nuclear data for Gd-153 production, 12:29656 (R;US) 
EVALUATED NUCLEAR DATA FILE 
See NUCLEAR DATA COLLECTIONS 
EVEN-EVEN NUCLEI 
Even protons, even neutrons. 


ZIRCONIUM 96 
E2-Transitions 
B(E2)increasing for the 2/sub 1//sup +/ states, 12:29688 
(BA;US) 
Energy Levels 
Microscopic, semiclassical, and cluster treatments of low-lying 
reflection asymmetric states in the light actinides, 12:29689 
(BA;US) 
Excited States 
B(E2)increasing for the 2/sub 1//sup +/ states, 12:29688 
(BA;US) 
Nuclear Deformation 
a semiclassical, and cluster treatments of low-lying 
reflection asymmetric states in the light actinides, 12:29689 
(BA;US) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCHANGE (ION) 
See ION EXCHANGE 
EXCIMER 


(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 


A low loss, high power variable laser attenuator, 12:28877 
(BA;US) 
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EXCITED STATES 
Moments Method 
Energy-weighted moments in the problems of fragmentation, 
12:29680 (R;SU) 
Quasiparticle-Phonon Model 
Energy-weighted moments in the problems of fragmentation, 
12:29680 (R;SU) 
EXCITONS 
Bistable behaviour of biexciton population in a dense exciton- 
biexciton system in semiconductors, 12:29723 (R;XA) 
EXECUTIVE CODES 
DI: An interactive debugging interpreter for applicative 
languages, 12:29876 (R;US) 
Design 
An environment for the integration of existing software tools, 
12:29873 (R;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL CHANNELS 
Irradiation 
Radiation chemistry in nuclear power plants, 12:28520 
(RA;CS;In Czech) 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERT SYSTEMS 
Emergency management of inland oil and hazardous chemical 
spills: A case study in knowledge engineering, 12:28326 
(BA;US) 
Uses 
Application of expert systems technology to triple quadrupole 
mass spectrometry (TQMS), 12:28915 (R;US) 
EXPLORATION 
Environmental Impacts 
US Environmental Protection Agency Cold Climate Research 
Program: Status report, 12:29299 (R;US) 
EXPLOSIVE FRACTURING 
Mathematical Models 


Finite element models of hydrofracturing and gas fracturing in 
jointed media, 12:28334 (R;US) 
EYE CATARACTS 
See CATARACTS 


See also CRYSTALLINE LENS 
Biological Radiation Effects 
Microwave-induced cataracts of the eye lens: strategies for 
modeling and prevention in vitro and in vivo. Annual 
summary report, December 1983-December 1984, 12:29468 
(R;US) 


F CODES 
Optical modelling of induction-linac driven free-electron lasers, 
12:29000 (BA;US) 
F REGION 
Electron Precipitation 
Low frequency modulation of plasmas and soft-electron 
precipitation near the dayside cusp. Scientific report No. 4, 
19 June 1984-30 September 1986, 12:29520 (R;US) 
Model results with PIIE (Polar Ionospheric Irregularities 
iment) rocket data. Scientific report No. 1, 28 August 
1985-31 August 1986, 12:29521 (R;US) 
Plasma Drift 
Low frequency modulation of plasmas and soft-electron 
precipitation near the dayside cusp. Scientific report No. 4, 
19 June 1984-30 September 1986, 12:29520 (R;US) 
FABRIC FILTERS 
Performance 


Evaluation of fabric filter on boiler 108 at the Naval 
Amphibious Base, Little Creek, Virginia. Final report, June 
1983-September 1986, 12:29221 (R;US) 

FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
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FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FALLOUT 
For radioactive fallout only. 
Surface Contamination 
Radionuclide concentrations in ground-level air from 1984 to 
mid 1986 in North Germany and North Norway; influence 
of the Chernobyl accident, 12:29247 (R;DE) 
FALLOUT PARTICULATES 
See FALLOUT 
FAR INFRARED RADIATION 
Semiconductor Detectors 
Development of radiation hardened far IR detector arrays, 
phase 1. Final report, 12:29171 (R;DE) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARLEY-1 REACTOR 
Dothan, Alabama, USA 
Fuel Assemblies 
ee eee 17 x 17 optimized fuel 
assemblies for verification of extended burnup at J.M. Farley 
Unit 1, 12:28547 (R;US) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 


See also FBR TYPE REACTORS 
FFTF REACTOR 
IBR-30 REACTOR 
ZPPR REACTOR 


Reactor Kinetics 
Project and characteristics of a SMW experimental fast reactor, 
12:28554 (R;BR;In Portuguese) 
Safety 


pape Hb of neutronic perturbation using complementary 
le in a fast reactor with matrix response 
ps 12:28647 (R;DZ;In French) 


Project and characteristics of a SMW experimental fast reactor, 
12:28554 (R;BR;In Portuguese) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FATS 
Biomedical Radiography 
Anthropometric-arm radiogrammetric assessment of body 
composition, muscularity, and frame size. Annual report, 27 
May 1981-26 May 1982, 12:29354 (R;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 

Fuel Pins 

Fabrication of uranium-plutonium mixed carbide fuel pins for 
high power irradiation tests, 12:28557 (R;JP;In Japanese) 
FEDERAL REPUBLIC OF GERMANY 

Acid Rain 

Air pollution levels and regulations in the Federal Republic of 
Germany, 12:28701 (R;US) 

Electric Power 

Annual report 1985 of the electric utility Energie-Versorgung 
Schwaben AG, 12:28727 (R;DE;In German) 

Electric Power Industry 

History of the German electric power industry and its impact 
upon local and regional energy supply. Energy concepts for 
agglomeration areas, the Mannheim area as an 
example, 12:28725 (R;DE;In German) 

Electric Utilities 

Annual report 1985 of the electric utility Energie-Versorgung 
Schwaben AG, 12:28727 (R;DE;In German) 

History of the German electric power industry and its impact 
upon local and regional energy supply. Energy concepts for 
agglomeration areas, taking the Mannheim area as an 
example, 12:28725 (R;DE;In German) 

Energy Policy 

Baden-Wuerttemberg: Energy report 1984/1985, 12:28719 

(R;DE;In German) 


FEYNMAN DIAGRAM 
Infrared Divergences 


Energy Supplies 

Annual report 1985 of the electric utility Energie-Versorgung 
Schwaben AG, 12:28727 (R;DE;In German) 

Baden-Wuerttemberg: Energy report 1984/1985, 12:28719 
(R;DE;In German) 

History of the German electric power industry and its impact 
upon local and regional energy supply. Energy concepts for 
agglomeration areas, taking the Mannheim area as an 
example, 12:28725 (R;DE;In German) 

Mining 

Report on the activities of the mining authorities in the Land 
North-Rhine-Westphalia in 1985, 12:28723 (R;DE;In 
German) 

Pollution Regulations 

Air pollution levels and regulations in the Federal Republic of 

Germany, 12:28701 (R;US) 
Radioactive Wastes 

Amount of radioactive wastes in the Federal Republic of 
Germany - waste inquiry for the year 1985, 12:28407 
(R;DE;In German) 

FEDERAL WATER POLLUTION CONTROL ACT 


Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 

Chemical Effluents 

Site environmental report for calendar year 1986, 12:29335 

(R;US) 
Radioactive Effluents 

Site environmental report for calendar year 1986, 12:29335 

(R;US) 
FERMILAB TEVATRON 
Particle Boosters 
FNAL Booster intensity, extraction, and synchronization 
control for collider operation, 12:29082 (R;US) 
Superconducting Magnets 
Operational experience with superconducting synchrotron 
magnets, 12:29081 (R;US) 
FERMIONS 
Mass 
Fermion masses in SU(2)/sup L/ x SU(2)/sup R/ x U(1)/sup 
B-L/ model, 12:29590 (R;XA) 
Particle Production 
Cosmic ray test for supersymmetry, 12:29560 (R;JP) 
FERRICYANIDES 
Performance 

Titanium hexacyanoferrate/phenolsulphonic resin - a new 
composite ion exchanger selective to cesium ions, 12:28899 
(RA;HU) 

FERRITES 

Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 

Dielectric Properties 

Complex dielectric constants for selected near-millimeter-wave 

materials at 245 GHz, 12:28836 (R;US) 
FERTILIZERS 
Environmental Effects 

Diagnostic fertilisation experiments in pollution-damaged 
needle trees in South West Germany, 12:29265 (RA;DE;In 
German) 

Research Programs 

Progress ‘86: National Fertilizer Development Center, 12:29388 

(R;US) 
FEYNMAN DIAGRAM 
Solutions 

Construction of operator expansions and effective theories in 
the MS-scheme. Examples. Infrared finiteness of coefficient 
functions, 12:29612 (R;SU) 

Infrared Divergences 

Construction of operator expansions and effective theories in 
the MS-scheme. Examples. Infrared finiteness of coefficient 
functions, 12:29612 (R;SU) 





FEYNMAN PATH INTEGRAL 
Asymptotic Solutions 


FEYNMAN PATH INTEGRAL 
Asymptotic Solutions 
Construction of operator expansions and effective theories in 
the MS-scheme. General formalism, 12:29611 (R;SU) 
FFTF REACTOR 
Westinghouse Hanford Company, Richland, Washington 
Materials Testing 
Neutron-induced swelling in cold-worked titanium-modified 
AISI 316 alloys, 12:28804 (R;US) 
Thermal performance of fresh mixed-oxide fuel in a fast flux 
LMR [liquid metal reactor], 12:28613 (R;US) 
Mixed Carbide Fuels 
High reliability fuel in the US, 12:28614 (R;US) 
Mixed Oxide Fuels 
High reliability fuel in the US, 12:28614 (R;US) 
Thermal performance of fresh mixed-oxide fuel in a fast flux 
LMR [liquid metal reactor], 12:28613 (R;US) 
Reactor Operation 
Neutron-induced swelling in cold-worked titanium-modified 
AISI 316 alloys, 12:28804 (R;US) 
Transients 
Transient limits of the Fast Flux Test Facility with respect to 
the passive safety program for liquid-metal fast breeder 
reactors. Master's thesis, 12:28552 (R;US) 
FIELD EFFECT TRANSISTORS 
Fabrication 
Thermal stability of TaSi/sub x/-GaAs Schottky barriers in 
rapid thermal processing (Self-aligned gate fabrication of 
GaAs MESFETs), 12:29035 (R;US) 
Performance Testing 
Static and noise characteristics of 2N4861A field-effect 
transistor at 77K, 12:29117 (R;SU;In Russian) 
FIELD EQUATIONS 
See also SINE-GORDON EQUATION 
Perturbation Theory 
Large order perturbation theory for the Coulomb angular 
spheroidal equation.2, 12:29777 (R;SU) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FINANCIAL MANAGMENT 
See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FIRE HAZARDS 
Risk Assessment 
Qualitative analysis of the inherent fire safety/fire risk in a coal 
mine, 12:28294 (R;US) 
FIREDAMP 
See METHANE 
FIRES 
Numerical Analysis 
Interactions and spreading of adjacent large area fires. 
Technical report, 15 November 1984-31 March 1986, 
12:29183 (R;US) 
FIREWOOD 
See WOOD FUELS 
FIRS 
Plant Growth 
Development of fir seedlings in pots as a function of the cation 
exchange characteristics of the soils, 12:29268 (RA;DE;In 
German) 
FIRST WALL 
Heat Transfer 
Apparatus for distributing the head load to the first wall from 
the plasma in an othe-type high-energy plasma device, 
12:29802 (P;US) 
FISCHER-TROPSCH SYNTHESIS 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
Chemical Reactors 
{Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, {2:28252 
{R;US) 
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Waxes 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISHERIES 
Prior to August 1981, this concept was indexed to 
AQUACULTURE. 
Damage 
Economic valuation of acidic deposition damages: preliminary 
results from the 1985 NAPAP assessment, 12:29347 (J;NL) 
FISHES 
See also TROUT 
Contamination 
Technical report series: North Alabama water quality 
assessment: Volume 10, Concentrations of PCBs, DDTr, and 
selected metals in catfish from Wheeler and Pickwick 
Reservoirs, 12:29333 (R;US) 
Ecology 
Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Gulf of Mexico): Pigfish 
(Orthopristis chrysoptera), 12:29317 (R;US) 
Radioactivity 
Strontium-90 and cesium-137 in sea fish (from Nov. 1984 to 
Jun. 1985). Environmental and dietary materials, 12:29338 


(RA;JP) 
FISSION CHAMBERS 
Performance 
Measurement of integral data in thermally driven LWHCR 
lattices, 12:28608 (RA;CH) 
FISSION NEUTRONS 
Neutron Dosimetry 
Correction of burn-in effects in fission neutron dosimeters, 
12:29111 (R;US) 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAMES 
Chemical Composition 
Coal pyrolysis in flat, laminar, opposed jet combustion 
configurations, 12:28259 (R;US) 
Configuration 
Coal pyrolysis in flat, laminar, opposed jet combustion 
configurations, 12:28259 (R;US) 
Photolysis 
Analytical modeling of enhancement of premixed H2/air 
flames with photochemically produced radicals, 12:28966 
(R;US) 
Soot 
Aromatics oxidation and soot formation in flames: Pro; 
report, August 15, 1984-August 14, 1987, 12:28960 (R;US) 
FLASKS 


See CASKS 
FLAT MAGNETIC SPECTROMETERS 
Particle Tracks 
Large solid angle tracking of Monte Carlo events of heavy ion 
collisions in TPC magnetic spectrometers, 12:29165 (J;NL) 
FLAT PLATE COLLECTORS 
Design 
Brookhaven National Laboratory designed collector: 
Performance in India, 12:28498 (BA;US) 
Performance 
Brookhaven National Laboratory designed collector: 
Performance in India, 12:28498 (BA;US) 
Thermal Efficiency 
Brookhaven National Laboratory designed collector: 
Performance in India, 12:28498 (BA;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOWMETERS 
Design 


Process temperature, pressure and flow measurements: 
Opportunities and challenges, 12:29178 (BA;US) 
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FLUE GAS 


Denitrification 
German FGD/de-NOx (flue-gas desulfurization/denitrification) 
experience, 12:28272 (R;US) 
Desulfurization 
Corrosion inhibitors for FGD systems, 12:28513 (R;US) 
German FGD/de-NOx (flue-gas desulfurization/denitrification) 
experience, 12:28272 (R;US) 
Production and disposal of wastes from dry and wet flue-gas 
cleaning systems, 12:28281 (J;GB) 


Production and disposal of wastes from dry and wet flue-gas 
cleaning systems, 12:28281 (J;GB) 
Separation Processes 
Separation of gaseous compounds in a dust separator, 12:29054 
(R;SE;In Swedish) 
FLUID FLOW 
See also POTENTIAL FLOW 
TRANSONIC FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VORTEX FLOW 
Research conducted at the Institute for Computer Applications 
in Science and Engineering in applied mathematics, 
numerical aaalysis and computer science. Final semiannual 
report, 1 April-30 September 1986, 12:29010 (R;US) 
Adiabatic Processes 
Influence of a heated leading edge on boundary layer growth, 
stability, and transition, 12:29011 (R;US) 
Degrees of Freedom 
The asymptotic degrees of freedom of fluid flows: Annual 
progress report for the period July 1, 1986-June 30, 1987, 
12:29004 (R;US) 
Test Facilities 
Experiments on densely-loaded non-Newtonian slurries in 
laminar and turbulent pipe flows: Quarterly technical 
progress report No. 2, 12:29005 (R;US) 
FLUID MECHANICS 
See also HYDRODYNAMICS 
Measuring Methods 
Process temperature, pressure and flow measurements: 
Opportunities and challenges, 12:29178 (BA;US) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BEDS 
Gas Flow 
Measurement of the drainage velocity of gaseous phase in 
fluidized bed using radioactive tracer, 12:28429 (R;BR;In 
Portuguese) 
Temperature Effects 
Durability of SiC heat-exchanger tubes in a high-temperature 
fluidized bed, 12:29051 (BA;US) 
Test Facilities 
Fluidization mechanisms in slurry flows: Quarterly report, May 
1987, 12:28298 (R;US) 
FLUIDIZED-BED COMBUSTORS 
Materials Testing 
Ceramics in fluid bed heat-recovery boilers, 12:29047 (BA;US) 
FLUIDS 
Not for BODY FLUIDS. 


See also CRYOGENIC FLUIDS 
DRILLING FLUIDS 
GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 
LIQUIDS 
WORKING FLUIDS 


A study of chaos and mixing in Rayleigh-Taylor and 
Richtmyer-Meshkov unstable interfaces, 12:29546 (R;US) 
FLUORESCENT PENETRANT TESTS 
See LIQUID PENETRANT INSPECTION 
FLUORIDES 


See also MAGNESIUM FLUORIDES 
SULFUR FLUORIDES 


Toxicity 
Recording and analysis of pollution exposure effects, 12:29437 
(RA;DE;In German) 


FLUORINE 
Muonic Atoms 

Continuous spectrum of quanta-satellites in the decay of the 
light mu-minus-mesic atom 2s state, 12:29534 (R;SU;In 
Russian) 

FLUORINE 18 
Uses 
Use of 1*F-fluorodeoxyglucose for diagnosis of tumors, 
12:29373 (RA;AT;In German) 
FLUORINE FLUORIDES 
See FLUORINE 
FLUORITE 
Sorptive Properties 

The hydrophobic character of nonsulfide mineral surfaces as 
influenced by double-bond reaction of adsorbed unsaturated 
collector species: Progress report for first year (Oleate on 
fluorite; collophanite activation), 12:28856 (R;US) 

FLUOROD 
See RPL DOSEMETERS 
FLUOROFORM 
Infrared Spectra 

Coupling of CH stretching and bending vibrations in 
trihalomethanes, 12:28942 (J;US) 

Kinetic anharmonic coupling in the trihalomethanes: A 
mechanism for rapid intramolecular redistribution of CH 
stretch vibrational energy, 12:29542 (J;US) 

Vibrational States 

Coupling of CH stretching and bending vibrations in 

trihalomethanes, 12:28942 (J;US) 
FLUXGATE MAGNETOMETERS 
Calibration 

Fluxgate magnetometer analysis and simulation software for 
the Combined Release and Radiation Effects Satellite 
(CRRES). Technical report, 12:29515 (R;US) 

FLY ASH 
Hydrology 

Field evaluation of instruments for the measurement of 
unsaturated hydraulic properties of fly ash: Interim report, 
12:28515 (R;US) 

Waste Disposal 

Field evaluation of instruments for the measurement of 
unsaturated hydraulic properties of fly ash: Interim report, 
12:28515 (R;US) 

Waste Product Utilization 

Newer technologies for resource recovery from coal 

combustion solid wastes, 12:28282 (J;GB) 
Water 

Field evaluation of instruments for the measurement of 
unsaturated hydraulic properties of fly ash: Interim report, 
12:28515 (R;US) 

FLYWHEELS 


Application of advanced flywheel technology for energy 
storage on space station, 12:28489 (R;US) 
FOLIAGE 
See LEAVES 
FOOD 
See also ANIMAL FEEDS 
MILK 


MILK PRODUCTS 
Radioactivity 
Strontium-90 and cesium-137 in total diet (from Oct. 1984 to 
Jul. 1985). Environmental and dietary materials, 12:29290 
(RA;JP) 
FOOD CHAINS 
Contamination 
Results of measurements of the radioactive contamination of 
the biosphere in the Netherlands, compiled by the CCRX 
1985, 12:28598 (R;NL) 
FOODSTUFFS 
See FOOD 
FOREST LITTER 
Naturai organic debris on the forest floor. 
ion 
Heavy metal accumulation, aluminium release and delayed 
mulch cover degradation in the soil area exposed to stem 





flow from older beech trees, and effects on the vegetation 
cover, 12:29279 (RA;DE;In German) 
FORESTRY 
Mathematical Models 
Dynamic simulation of operational classes. An aid in forest 
damage assessment and decision-finding in forestry 
enterprises, 12:29387 (R;DE;In German) 
Management 
MANAGE: a computer program to estimate costs and benefits 
associated with eastern hardwood management. Forest 
Service general technical report (Final), 12:28711 (R;US) 
FORESTS 
Acidification 
The integrated forest study on effects of atmospheric 
deposition: A status report, 12:29202 (R;US) 


Changes in the nutrient situation of forest soil as a result of 
anthropogenic pollution, 12:29284 (RA;DE;In German) 

Deposition, accumulation and washout of toxic airborne 
pollutants, 12:29282 (RA;DE;In German) 

Deposition of elements in mixed fir forests in the Southern 
Black Forest, 12:29212 (RA;DE;In German) 

Economic valuation of acidic deposition damages: preliminary 
results from the 1985 NAPAP assessment, 12:29347 (J;NL) 

Effects of acid precipitations on the composition of the pore 
solutions in the water-unsaturated region and on heavy metal 
mobility, 12:29272 (RA;DE;In German) 

Heterotrophic nitrification in acid soils, 12:29281 (RA;DE;In 
German) 

Short- and long-time effects of pollutants from atmosphere on 
soil and ground water (among other discharge components) 
of selected forest areas, 12:29266 (RA;DE;In German) 

Soil acidification and aluminium release, 12:29285 (RA;DE;In 
German) 

Suggestion for a systematic explanation of the main reasons for 
the worldwide forest decline, 12:29463 (R;DE) 

Types, concentration and function of buffer systems in soils, 
12:29271 (RA;DE;In German) 

Ultrafiltration of soil lysimeter solutions, 12:29278 (RA;DE;In 
German) 

Variability of the pH value in forest soils in North-Rhine 
Westphalia, 12:29276 (RA;DE;In German) 

Water, nutrient and pollutant dynamics of highly polluted 
mountain sites on granite, phyllite, slate and basalt in North 
Eastern Bavaria, 12:29270 (RA;DE;In German) 

Water, nutrient and pollutant dynamics of characteristic soil 
types in Schleswig-Holstein, 12:29273 (RA;DE;In German) 

Water economy of a limestone beechwood forest ecosystem in 
a shallow soil site, 12:29280 (RA;DE;In German) 


Possible measures to counter forest decline related to forestry 
practices, 12:29381 (RA;DE;In German) 
Mathematical Models 
Estimating the exposure of forest trees to air pollution, 
12:29288 (RA;US) 
Mortality 
Status reports on selected environmental issues: Volume 2, 
Forest decline: Environmental causes, 12:29209 (R;US) 
Pathological Changes 
Dynamic simulation of operational classes. An aid in forest 
assessment and decision-finding in forestry 
enterprises, 12:29387 (R;DE;In German) 


Forest health and ozone, 12:29210 (R;US) 
Radar 
Measured radar return at the near vertical from forested 
terrains, 12:29838 (R;US) 
Research Programs 
Research in forest damage, 12:28703 (RA;DE;In German) 
FORMALDEHYDE 
Electron Spectra 
Studies in spectroscopy and chemical dynamics: Technical 
progress report, 1 October 1983 through 30 September 1984, 
12:28924 (R;US) 
FORMALIN 
See FORMALDEHYDE 
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FORMALITH 
See FORMALDEHYDE 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FOSSIL-FUEL POWER PLANTS 
Fuel Feeding Systems 
Simulator for a fault-diagnosis system, 12:28512 (R;US) 
Fuels 
Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 
Meetings 
Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 
FOULING 
Bibliographies 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
Remedial Action 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
Reviews 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
Surveys 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
FOUR-DIMENSIONAL CALCULATIONS 


Integrated analytic spatial and temporal anti-aliasing for 
polyhedra in 4-space, 12:29874 (R;US) 


Graphics 
Integrated analytic spatial and temporal anti-aliasing for 
polyhedra in 4-space, 12:29874 (R;US) 
FRACTURE MECHANICS 
Computer Calculations 
Finite-element fracture analysis on a microcomputer, 12:28834 
(BA;US) ; 
Mathematical Models 
Development of models for warm prestressing, 12:29864 
(R;US) 
O Codes 
Finite-element fracture analysis on a microcomputer, 12:28834 
(BA;US) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Shear 
Permeability changes during shear deformation of fractured 
rock, 12:28305 (R;US) 
FRACTURES (BONE) 
See BONE FRACTURES 
FRAGMENTS (DECAY) 
See DECAY 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRANCE 
Energy Policy 
French nuclear development program a success today, an asset 
for the future, 12:28566 (R;XX;In French) 
Nuclear Power 
French nuclear development program a success today, an asset 
for the future, 12:28566 (R;XX;In French) 
FRANCO-GERMAN HIGH FLUX REACTOR 
See GRENOBLE REACTOR 
FREE ELECTRON LASERS 
Beam Optics 
Optical modelling of induction-linac driven free-electron lasers, 
12:29000 (BA;US) 
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Cavity Resonators 
Analysis of FEL optical systems with grazing incidence 
mirrors, 12:28998 (BA;US) 
Computerized Simulation 
Analysis of FEL optical systems with grazing incidence 
mirrors, 12:28998 (BA;US) 
Optical modelling of induction-linac driven free-electron lasers, 
12:29000 (BA;US) 
F Codes 
Optical modelling of induction-linac driven free-electron lasers, 
12:29000 (BA;US) 
G Codes 
Analysis of FEL optical systems with grazing incidence 
mirrors, 12:28998 (BA;US) 
Laser Mirrors 
Analysis of FEL optical systems with grazing incidence 
mirrors, 12:28998 (BA;US) 
Line Widths 
Laser line broadening due to classical and quantum noise and 
the free-electron-laser linewidth, 12:28989 (R;US) 
Mathematical Models 
Free electron lasers with variable parameter wigglers: A 
strictly nonlinear oscillator with slowly varying parameters, 
12:28992 (R;US) 


Mirror degradation and performance requirements in free- 
electron lasers, 12:28991 (R;US) 
RF Systems 
Optical modelling of induction-linac driven free-electron lasers, 
12:29000 (BA;US) 
FREE RADICALS 
See RADICALS 
FREIGHT PIPELINES 
See also SLURRY PIPELINES 
Performance Testing 
Improved hydraulic and pneumatic transport, 12:28299 
(R;XE;In German) 


Compressors 
Advanced positive-displacement rotary compressor for freon 
compression. Final report, June 1985-March 1986, 12:28751 
(R;US) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS 


Development and evaluation of an improved efficiency 
polymeric web point-focus Fresnel lens, 12:28496 (R;US) 


Development and evaluation of an improved efficiency 
polymeric web point-focus Fresnel lens, 12:28496 (R;US) 
FRICKE DOSEMETERS 
See CHEMICAL DOSEMETERS 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ADDITIVES 
Development of a large-scale antimisting kerosene blender. 
Final report, September 1982-December 1984, 12:28319 
(R;US) 
FUEL ASSEMBLIES 
Coolants 
Inlet nozzle assembly, 12:28583 (P;US) 
Melting 
Mixing sodium jets in a fuel assembly collector, 12:28555 
(R;SU;In Russian) 
Nozzles 
Inlet nozzle assembly, 12:28583 (P;US) 
Temperature Distribution 
Mixing sodium jets in a fuel assembly collector, 12:28555 
(R;SU;In Russian) 
FUEL CANS 
Eddy Carrent Testing 
Second eddy current testing of zircaloy tube samples from the 
OECD Halden reactor project at Reactor Fuel Examination 
Facility, Tokai, JAERI, 12:28581 (R;JP) 
FUEL CELLS 
See also HYDROGEN FUEL CELLS 


FUEL SHEATHS 
Physical Radiation Effects 


Hazards 


NASA Aerospace Battery Safety Handbook, 12:28687 (R;US) 
Manuals 
NASA Aerospace Battery Safety Handbook, 12:28687 (R;US) 
Materials 
Materials characterization of phosphoric acid fuel cell system, 
12:28735 (B;US) 
FUEL ELEMENTS 
See also FUEL PINS 
FUEL PLATES 
FUEL RODS 
SPENT FUEL ELEMENTS 


Bending 
Bowing temperature gradients for cylindrical fuel elements, 
12:28582 (R;SU;In Russian) 
Temperature Distribution 
Bowing temperature gradients for cylindrical fuel elements, 
12:28582 (R;SU;In Russian) 
FUEL FEEDING SYSTEMS 
System Failure Analysis 
Simulator for a fault-diagnosis system, 12:28512 (R;US) 
FUEL GAS 
See also NATURAL GAS 


Investigation of sulfur removal from low-pressure gas: Final 
report, 12:28269 (R;US) 
FUEL KERNELS 
See FUEL PARTICLES 
FUEL OILS 
See also RESIDUAL FUELS 
Chemical Analysis 
No. 2 fuel-oil compound retention and release by Mytilus 
edulis: 1983 Cape Cod Canal oil spill. Technical report, 
12:28325 (R;US) 
Consumption Rates 
Monthly Energy Review, January 1987, 12:28728 (R;US) 
FUEL PARTICLES 
Chemical Preparation 
Preparation of nuclear oxide powders via thermal 
decomposition. Ex: ThO2, 12:28357 (R;TR;In Turkish) 
FUEL PELLETS 
Fabrication 
Preparations of high density (Th,U)O: pellets, 12:28358 (R;JP) 
Uranium nitride fuel fabrication for SP-100 reactors, 12:28560 
(BA;US) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Fabrication 
Fabrication of uranium-plutonium mixed carbide fuel pins for 
high power irradiation tests, 12:28557 (R;JP;In Japanese) 
FUEL PLATES 
Corrosion 
Corrosion of MTR type fuel plates containing U;Os-Al cermet 
cores, 12:28620 (R;BR;In Portuguese) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also WEST VALLEY PROCESSING PLANT 
Human Factors Engineering 
Human factors activities in teleoperator development at the 
Oak Ridge National Laboratory, 12:28363 (BA;US) 
Man-Machine ‘Systems 
Human factors activities in teleoperator development at the 
Oak Ridge National Laboratory, 12:28363 (BA;US) 
Remote Handling 
Human factors activities in teleoperator development at the 
Oak Ridge National Laboratory, 12:28363 (BA;US) 
FUEL ROD CONSOLIDATION 
See FUEL RODS 
FUEL RODS 
Physical Radiation Effects 
Irradiation experiments of 3rd, 4th and Sth fuel assemblies by 
an in-pile gas loop, OGL-1, 12:28549 (R;JP;In Japanese) 
FUEL SHEATHS 
See FUEL CANS 





FUEL SLUGS 
Economic Anatysis 


FUEL SLUGS 
See FUEL RODS 


Economic Analysis 
Char-oil-water slurry study, 12:28301 (R;US) 
Transport 


Char-oil-water slurry study, 12:28301 (R;US) 
Laminar flow studies of highly loaded suspensions in 
horizontal pipes, 12:28300 (BA;US) 
Production 
Hydrothermal preparation of low-rank coal-water fuel slurries, 
12:28256 (J;GB) 


[Pittsburgh Energy Technology Center): Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Hydrothermal preparation of low-rank coal-water fuel slurries, 
12:28256 (J;GB) 

Stability 

Hydrothermal preparation of low-rank coal-water fuel slurries, 

12:28256 (J;GB) 
FUEL SUPPLIES 
Sectoral Analysis 

Swiss mineral oil economy 1970 to 1983. Analysis of industrial 
branches as seen by the Swiss daughter companies of 
multinational petroleum companies, 12:28724 (R;DE;In 
German 


) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also FUEL SLURRIES 
JET ENGINE FUELS 
NUCLEAR FUELS 
WOOD FUELS 


Decision Making 
Fuels-selection alternatives for army facilities. Final technical 
report, 12:28721 (R;US) 


Energy applications of biomass, 12:28484 (B;US) 
FUELS (NUCLEAR) 
See NUCLEAR FUELS 
FUELWOOD 
See WOOD FUELS 
FUMES 
See AEROSOLS 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURANS 
See also BENZOFURANS 
Air Pollution 
Air sampling of polychlorinated dibenzodioxins, 
polychlorinated dibenzofurans, and polychlorinated 
biphenyls, Arnold AFS, Tennessee. Final report, 12:29195 
(R;US) 
FURNACES 
See also GAS FURNACES 
PLASMA FURNACES 
Heat Recovery Equipment 
Analysis of candidate silicon carbide recuperator materials 
exposed to industrial furnace environments, 12:29049 
(BA;US) 
Materials Testing 
Analysis of candidate silicon carbide recuperator materials 
exposed to industrial furnace environments, 12:29049 
(BA;US) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION ENERGY 
See THERMONUCLEAR REACTORS 
FUSION (NUCLEAR) 
See THERMONUCLEAR REACTIONS 
FUSION REACTIONS 
See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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G 


G CODES 


Analysis of FEL optical systems with grazing incidence 
mirrors, 12:28998 (BA;US) 

Software modifications to GRPAUT Isotopic Program, 
12:28346 (R;US) 


GADOLINIUM 147 


Mass 


The ground state mass of ‘*7Gd from single-neutron transfer 
reactions, 12:29645 (R;US) 


GADOLINIUM 148 TARGET 


Deuteron Reactions 
The ground state mass of *7Gd from single-neutron transfer 
reactions, 12:29645 (R;US) 
Helium 3 Reactions 
The ground state mass of 147Gd from single-neutron transfer 
reactions, 12:29645 (R;US) 
Proton Reactions 
The ground state mass of *7Gd from single-neutron transfer 
reactions, 12:29645 (R;US) 
GADOLINIUM ISOTOPES 
See also GADOLINIUM 147 
Evaluated Data 
Nuclear data for Gd-153 production, 12:29656 (R;US) 
Nuclear Data Collections 
Nuclear data for Gd-153 production, 12:29656 (R;US) 


GAGES (PRESSURE) 


See PRESSURE GAGES 
GALAXY CLUSTERS 
Galactic Evolution 


Dynamics and evolution of clusters of galaxies. Semiannual 
report, 1 July-31 December 1986, 12:29496 (R;US) 
GALLIUM ALLOYS 
Oxidation 
High temperature oxidation of plutonium-1 wt % gallium in 
94.5% nitrogen/5.5% oxygen atmospheres, 12:28820 (R;US) 
Phase Studies 
The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T]; In-T1; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 
Thermodynamic Properties 
The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T1; In-T1; AlSb; 
GalInP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 
GALLIUM ARSENIDES 
Activation Analysis 
Study of prospective materials for electronics, 12:28884 
(RA;CS;In Czech) 
Charge Carriers 
Deep levels in ion-implanted GaAs (gallium arsenide). Final 
report, 1 June-1 October 1985, 12:28854 (R;US) 
Ion Implantation 
Deep levels in ion-implanted GaAs (gallium arsenide). Final 
report, 1 June-1 October 1985, 12:28854 (R;US) 
Superlattices 
Phonon polariton modes in semiconductor superlattices, 
12:29730 (R;XA) 
Surface Properties 
Photoluminescence and electroluminescence in 
photoelectrochemical cells, 12:28478 (R;DE;In German) 
Vapor Deposited Coatings 
Static atomic displacements in a CdTe epitaxial layer on a 
GaAs substrate, 12:28872 (J;US) 
GALLIUM PHOSPHIDES 
Phase Studies 
The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T1; In-T1; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 
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Superlattices 
Phonon polariton modes in semiconductor superlattices, 
12:29730 (R;XA) 
Surface 
Photoluminescence and electroluminescence in 
photoelectrochemical cells, 12:28478 (R;DE;In German) 


Properties 
The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T1; In-Tl; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 
GAMMA ASTRONOMY 
For photon energies above 100 KeV. 
Data Acquisition Systems 
Application of imaging to gamma ray astronomy: Progress 
report, 1986-87, 12:29487 (R;US) 
Gamma Cameras 
Application of imaging to gamma ray astronomy: Progress 
report, 1986-87, 12:29487 (R;US) 
GAMMA DOSIMETRY 
Chemical Dosemeters 
Uncertainties in dosimetry and evaluation of measured data, 
12:29142 (RA;DE;In German) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SOURCES 
For cosmic sources of gamma radiation use COSMIC GAMMA 
SOURCES. 
Dose Rates 
Radiation field of gamma beam irradiation device, 12:28434 
(RA;CS;In Czech) 
Radiation Protection 
Technical and economic principles of radionuclide sources 
design and applications, 12:28430 (RA;CS;In Czech) 


Industrial radiation sources for technological applications, 
12:28435 (RA;CS;In Czech) 
GAMMA SPECTRA 
R Codes 
RICKI: A compact gamma analysis code for the IBM personal 
computer, 12:29627 (R;US) 
Spectra Unfolding 
RICKI: A compact gamma analysis code for the IBM personal 
computer, 12:29627 (R;US) 
GAMMA SPECTROMETERS 


Berkeley high energy resolution array. Early results, 12:29168 
(BA;US) 
Energy Resolution 
Berkeley high energy resolution array. Early results, 12:29168 
(BA;US) 
Response Functions 
Gamma-ray spectrometer experiment on the solar maximum 
mission satellite. Semiannual progress report, 16 April-15 
November 1986, 12:29502 (R;US) 
GAS ANALYSIS 
Tunnel Diodes 
Palladium-silver and gold alloys as catalytic gates on MIS gas 
sensors, 12:29034 (R;US) 
GAS APPLIANCES 
Air Pollution 
Pollutant-emission factors for gas stoves: a literature survey. 
Final report, June 1985-May 1986, 12:29222 (R;US) 
Pulse Combustion 
Pulse-combustion residential water heater. Final report, 
November 1980-July 1986, 12:28750 (R;US) 
Water Heaters 
Pulse-combustion residential water heater. Final report, 
November 1980-July 1986, 12:28750 (R;US) 
GAS BURNERS 
Combustors 
Catalytic radiant tube -- Phase 2, proof of concept. Topical 
report, February-August 1986, 12:29041 (R;US) 
Radiant Heaters 
Advanced refinery process heater. Annual report, October 
1985-September 1986, 12:28316 (R;US) 


GEIGER-MUELLER COUNTERS 
Fabrication 


Catalytic radiant tube -- Phase 2, proof of concept. Topical 
report, February-August 1986, 12:29041 (R;US) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FURNACES 
Computerized Control Systems 
Microprocessor system controlling gas-carburizing process, 
12:28337 (R;US) 
Thermal Insulation 
Ceramic-fiber-insulated furnace research program. Final report, 
1986, 12:28338 (R;US) 
GAS HEAT PUMPS 
Status of compressors and electric heat pumps; review of 
research. Topical report, 12:28752 (R;US) 
Compressors 
Advanced positive-displacement rotary compressor for freon 
compression. Final report, June 1985-March 1986, 12:28751 
(R;US) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
EXCIMER LASERS 
Excitation 
Fast plasma mixing - a new excitation method for c-w gas 
lasers, 12:28985 (R;US) 


Fast plasma mixing - a new excitation method for c-w gas 
lasers, 12:28985 (R;US) 
GAS TURBINE ENGINES 
Service Life 
Creep fatigue life prediction for engine hot section materials 
(isotropic). Annual report, 12:29039 (R;US) 
GAS TURBINES 
See also COAL-FIRED GAS TURBINES 
Air Pollution Abatement 
Ultra-low NOx gas turbine combustion system. Annual report, 
October 1985-September 1986, 12:29040 (R;US) 
Combustors 
Ultra-low NOx gas turbine combustion system. Annual report, 
October 1985-September 1986, 12:29040 (R;US) 
Fuels 
Clean carbon and hydrogen fuels from coal and other 
carbonaceous raw materials, 12:28257 (R;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also FLUE GAS 
ion 
Removal of nitrogen oxides, *RuQ, vapors and radioactive 
aerosols from the gas originating in radioactive wastes 
solidification, 12:28399 (RA;CS;In Czech) 
Desulfurization 
Investigation of sulfur removal from low-pressure gas: Final 
report, 12:28269 (R;US) 
Radiolysis 
Radiation technologies and the environment, 12:28433 
(RA;CS;In Czech) 
GASIFICATION 
See also COAL GASIFICATION 
Field Tests 


Technical support services for biomass conversion/agricultural 
residue studies with DOE/PETC for the US/India AID 
agreement. Final report, September 29, 1983-June 15, 1986, 
12:28473 (R;US) 

Performance Testing 
Recent operating experience with 3 kW US prototype gasifier 
for use in India, 12:28258 (R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GEIGER-MUELLER COUNTERS 
Design 

Development of tecniques for constructing Geiger-Mueller 

counters, 12:29120 (R;BR;In Portuguese) 
Fabrication 

Development of tecniques for constructing Geiger-Mueller 

counters, 12:29120 (R;BR;In Portuguese) 





GEIGER-MUELLER COUNTERS 
Performance 


Performance 
Development of tecniques for constructing Geiger-Mueller 
counters, 12:29120 (R;BR;In Portuguese) 
GE(LD DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENE MUTATIONS 
Bioassay : ‘ 
Genetic and molecular characterization of genomic regions 
surrounding specific loci of the mouse, 12:29408 (R;US) 
Genetic 
Genetic and molecular characterization of genomic regions 
surrounding specific loci of the mouse, 12:29408 (R;US) 
GENERAL RELATIVITY THEORY 
Gravitation 
Relativistic theory of gravitation and new notions of space- 
time, 12:29770 (R;SU) 
Space-Time 
Einstein gravity as an attractor in higher-dimensional theories, 
12:29768 (R;XA) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOLOGY 
Activation 
Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 
Radiometric Surveys 
Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 
X-Ray Fluorescence Analysis 
Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 
GEOMAGNETIC FIELD 
Fluxgate magnetometer analysis and simulation software for 
the Combined Release and Radiation Effects Satellite 
(CRRES). Technical report, 12:29515 (R;US) 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOMETRY 
Uses 
Geometry and physics, 12:29861 (R;US) 
GEOPHYSICS 
Research Programs 
Magnetic field annihilation in the magnetosphere and some 
geotechnical applications: Progress report for the period 
2/29/84 through 2/28/85, 12:29524 (R;US) 
GEORGIA TECH. RESEARCH REACTOR 
See GTRR REACTOR 
GEOTHERMAL ENERGY CONVERSION 
Demonstration Programs 
The Department of Energy’s loan guaranty conditional 
commitment to UltraSystems, Inc. (Fructose production), 
12:29833 (R;US) 


Fiber-optic sensors for use in the geothermal well, 12:28501 
(BA;US) 


Drilling Fluids 
Characteristics of high temperature cementitious lost- 
circulation control materials for geothermal wells, 12:28502 
GJ;GB) 
Temperature Logging 
Fiber-optic sensors for use in the geothermal well, 12:28501 
(BA;US) 
GERMAN DEMOCRATIC REPUBLIC 
Personnel 


Dosimetry 
External occupational radiation exposure in the GDR in 1985, 
12:29710 (R;DD;In German) 
Radiation Monitoring 
Results of radiation monitoring in the German Democratic 
Republic after Chernobyl, 12:29250 (R;DD) 
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GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMANIUM 
Ton Channeling 
Irreversible transformation of the blocking into channeling for 
ions scattered on Ge single crystal, 12:29739 (R;SU;In 
Russian) 
X-Ray Diffraction 
Determination of phase using multiple-beam effects, 12:29744 
G;NL) 
GERMANIUM COMPLEXES 
Electronic Structure 
Hydrogen-related impurity complexes in germanium and 
silicon, 12:28864 (R;US) 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GIANT RESONANCE 
Compressibility 
Compression modulus of nucleus, 12:29674 (R;JP) 
Energy Levels 
Compression modulus of nucleus, 12:29674 (R;JP) 
GLASS 
See also BOROSILICATE GLASS 
PHOSPHATE GLASS 
Color Centers 
Kinetics of fading of radiation-induced color centres in glasses, 
12:29736 (RA;CS;In Czech) 


Advanced fabrication of optical materials, 12:28871 (R;US) 
Mechanical Polishing 
Advanced fabrication of optical materials, 12:28871 (R;US) 
Physical Radiation Effects 
Applications of ionizing radiation in staining glass, 12:28444 
(RA;CS;In Czech) 
GLASS DOSEMETERS 
See RPL DOSEMETERS 
GLASS MELTERS 
See CERAMIC MELTERS 
GLOBULINS-ALPHA 
Gene Regulation 
Changes in expression of murine alpha- and beta-globin genes 
during development, 12:29348 (R;US) 
GLOBULINS-BETA 
Gene Regulation 
Changes in expression of murine alpha- and beta-globin genes 
during development, 12:29348 (R;US) 
GLYCINE HISPIDA 
Biological Adaptation 
Environmental stress-mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants: 
Progress report, 1986-1987, 12:29469 (R;US) 
Carbon Dioxide Fixation 
Physiological responses of soybean (Glycine max L. Merr) to 
simulated acid rain and ambient ozone in the field, 12:29466 
G;NL) 
Physiology 
Physiological responses of soybean (Glycine max L. Merr) to 
simulated acid rain and ambient ozone in the field, 12:29466 
G;NL) 
Plant Growth 
Acidic deposition: Effects on agricultural crops: Final report, 
12:29211 (R;US) 
GLYCOLIPIDS 
Biological Pathways 
Genetics and biochemistry of surfactant synthesis in 
Arthrobacter species H-13A: Progress report, [August 1, 
1986 through March 31, 1987], 12:29349 (R;US) 
Recombinant DNA 
Genetics and bicchemistry of surfactant synthesis in 
Arthrobacter species H-13A: Progress report, [August 1, 
1986 through March 31, 1987], 12:29349 (R;US) 
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Energy 
Calculation of binding energies and elastic constants of Cu, Ag 
and Au using a one-parameter model potential, 12:29536 
(R;XA) 
Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BA;US) 


Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BA;US) 


Elasticity 
Calculation of binding energies and elastic constants of Cu, Ag 
and Au using a one-parameter model potential, 12:29536 
(R;XA) 


In situ measurement of strain during electrodeposition, 
12:28830 (J;US) 


Properties 
Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BA;US) 
Oxygen 16 Reactions 
Preliminary results from collisions between 3.2-TeV '*O and 
target nuclei of C, Cu, and Au, 12:29109 (R;US) 
Radiation Effects 


Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BA;US) 
Scanning Electron Microscopy 
STM [scanning tunneling microscopy]: Applications, 12:29718 
(R;US) 
Strains 
In situ measurement of strain during electrodeposition, 
12:28830 (J;US) 
GOLD 197 
High Spin States 
Shape competition and alignment processes in light Au and Pt 
nuclei, 12:29662 (BA;US) 
Nuclear Structure 
Shape competition and alignment processes in light Au and Pt 
nuclei, 12:29662 (BA;US) 
GOLD 197 TARGET 
Argon 40 Reactions 
Statistical aspects of highly excited and non-equilibrium 
nuclear systems, 12:29685 (J;FR) 
Nitrogen 14 Reactions 
Statistical aspects of highly excited and non-equilibrium 
nuclear systems, 12:29685 (J;FR) 
GOLD ALLOYS 
Electric Conductivity 
Temperature dependence of residual electrical resistivity of 
Cu-Au in pseudopotential approximation, 12:28806 (R;XA) 
GOLD COMPOUNDS 
Solvent Extraction 
Gold extraction with polymeric composites prepared by y- 
radiation polymerization coupled with immobilization, 
12:28910 (RA;HU) 
GOLD ISOTOPES 
See also GOLD 197 
High Spin States 
Shape competition and alignment processes in light Au and Pt 
nuclei, 12:29662 (BA;US) 
GRAFT POLYMERS 
Radiation Curing 
Preparation of polymer membranes by irradition and their 
applications, 12:28951 (RA;CS;In Czech) 
GRAND GULF-1 REACTOR . 
Port Gibson, Mississippi, USA 
Reactor Core Disruption 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor Operation 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 


GROUND DISPOSAL 
Maximum Permissible Activity 


Risk Assessment 

Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 

Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 

GRAND GULF-2 REACTOR 

Port Gibson, Mississippi, USA 

Reactor Operation 

Reactor risk reference document: Appendices J-O, Draft for 

comment, 12:28676 (R;US) 
Risk Assessment 

Reactor risk reference document: Appendices J-O, Draft for 

comment, 12:28676 (R;US) 
GRAPHITE 
Chemical Reactions 

Liquid uranium reaction with coated graphite crucibles, 

12:28827 (R;US) 
Clathrates 

Synthetic metals from intercalated graphite. Semi-Annual 
report No. 4, 1 April-30 September 1986, 12:28850 (R;US) 

Synthetic metals from intercalated graphite. Annual report, 1 
April-30 September 1985, 12:28853 (R;US) 

Synthetic metals from intercalated graphite. Semi-annual report 
No. 3, 1 October 1985-31 March 1986, 12:28855 (R;US) 

GRAPHITE MODERATOR 
See GRAPHITE 
GRAVIMELT PROCESS 
Regeneration 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREEN FUNCTION 
Perturbation Theory 

Construction of operator expansions and effective theories in 

the MS-scheme. General formalism, 12:29611 (R;SU) 
Renormalization 

Construction of operator expansions and effective theories in 

the MS-scheme. General formalism, 12:29611 (R;SU) 
GRENOBLE REACTOR 
Coordinated Research Programs 

[Institut Max von Laue - Paul Langevin, 38 - Grenoble, 

France]. Annual report 1985, 12:29555 (R;FR) 
GROUND DISPOSAL 
Closures 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 2. Land disposal 
facilities. Final report, 12:29306 (R;US) 

Cost Estimation 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 2. Land disposal 
facilities. Final report, 12:29306 (R;US) 

Leachates 

Guidance on implementation of the minimum technological 
requirements of HSWA (Hazardous and Solid Waste 
Amendments) of 1984, respecting liners and leachate- 
collection systems. Draft report, 12:29302 (R;US) 

Handbook on treatment of hazardous waste leachate. Final 
report, June 1985-January 1987, 12:29287 (R;US) 

Liners . 

Guidance on implementation of the minimum technological 
requirements of HSWA (Hazardous and Solid Waste 
Amendments) of 1984, respecting liners and leachate- 
collection systems. Draft report, 12:29302 (R;US) 

Manuals 

Handbook on treatment of hazardous waste leachate. Final 

report, June 1985-January 1987, 12:29287 (R;US) 
Maximum Permissible Activity 

Exemption of radiation sources and practices from regulatory 
control: Interim report. Progress at the IAEA on the 
development of radiological principles for exemption and the 
application of the principles to low-level radioactive waste 
disposal in the terrestrial environment, 12:28378 (R;XA) 





GROUND DISPOSAL 
Sanitary Landfilis 


Sanitary Landfills 
Permit guidance manual on unsaturated-zone monitoring for 
hazardous-waste land-treatment units. Draft for public 
comment, 12:29303 (R;US) 
GROUND SOURCE HEAT PUMPS 
Performance Testing 
1984-85 annual performance testing and analysis of two 
horizontal coil ground-coupled heat pump systems: Final 
report, 12:28748 (R;US) 
GROUND WATER 
Contamination 
Short- and long-time effects of pollutants from atmosphere on 
soil and ground water (among other discharge components) 
of selected forest areas, 12:29266 (RA;DE;In German) 
Trees as indicators of subterranean water flow from a retired 
radioactive waste disposal site, 12:29341 (J;US) 
Equilibrium 
An evaluation of the stability of synthetic Grande Ronde 
groundwater formulations GR-3 and GR-4, 12:29342 (R;US) 
Fluid Flow 
Simulation of groundwater flow and contaminant transport 
with FEWA [finite element model of water flow through 
aquifers] and FEMA [finite element model of material 
transport through aquifers], 12:29318 (R;US) 
Isotope Dating 
Dating ground water and the evaluation of repositories for 
radioactive waste, 12:29471 (R;US) 
Monitoring 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
First quarter, 1987, 12:28263 (R;US) 
Quantitative Chemical Analysis 
An evaluation of the stability of synthetic Grande Ronde 
groundwater formulations GR-3 and GR-4, 12:29342 (R;US) 
Radionuclide Migration 
Hydrodynamic dispersion and protection of water resources, 
12:29337 (RA;CS;In Slovak) 
Water Chemistry 
A reconnaissance investigation of hydrogeochemistry and 
hydrology of Rainier Mesa, 12:29470 (R;US) 
Water Pollution 
Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 1. Final report, October 
1984-October 1986, 12:29258 (R;US) 
Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 2. Final report, October 
1984-October 1986, 12:29259 (R;US) 
Water Quality 
Technical report series: North Alabama water quality 
assessment: Volume 5, Tuscumbia aquifer quality, 12:29332 
(R;US) 
GROWTH (BUBBLE) 
See BUBBLE GROWTH 
GTRR REACTOR 
Reactor Operation 
Neely Nuclear Research Center, Georgia Tech Research 
Reactor: Annual report for the period September 1, 1985- 
August 31, 1986, 12:28603 (R;US) 
Research Programs 
Neely Nuclear Research Center, Georgia Tech Research 
Reactor: Annual report for the period September 1, 1985- 
August 31, 1986, 12:28603 (R;US) 
GULF OF MEXICO 
Fishes 
Species profiles: Life histories and environmental requirements 
of coastal fishes and invertebrates (Gulf of Mexico): Pigfish 
(Orthopristis chrysoptera), 12:29317 (R;US) 
GUNS 
Uses 
Application of a 100-kV electric gun for hypervelocity impact 
studies, 12:28979 (R;US) 
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HADRON REACTIONS 
Multiplicity 
Model for nucleus-nucleus, hadron-nucleus and hadron-proton 
multiplicity distributions, 12:29570 (R;XA) 
Reviews 
Review of high-energy hadron-nucleus data, 12:29584 (J;NL) 
HADRON-HADRON INTERACTIONS 
See also MESON-MESON INTERACTIONS 
Color Model 
Simulation of soft hadron hadron collisions at ultrarelativistic 
energies, 12:29567 (R;US) 
Particle Production 
Pion interferometry of ultra-relativistic hadron collisions, 
12:29585 (J;NL) 
Relativistic Range 
Simulation of soft hadron hadron collisions at ultrarelativistic 
energies, 12:29567 (R;US) 
String Models 
Simulation of soft hadron hadron collisions at ultrarelativistic 
energies, 12:29567 (R;US) 
HADRONS 
See also MESONS 
Multiple Production 
Anti pp searches for quark-gluon plasma at TeV I, 12:29582 
(J;NL) 
HAFNIUM OXIDES 
Damage 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
Physical Radiation Effects 
Angular dependence of multilayer-reflector damage thresholds, 
12:28843 (BA;US) 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
Reflectivity 
Angular dependence of multilayer-reflector damage thresholds, 
12:28843 (BA;US) 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
HAFNIUM PHOSPHATES 
Uses 
Mixed insoluble acid salts of tetravalent metals-III. Crystalline 
mixed hafnium-titanium phosphates, 12:28900 (RA;HU) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC HYDROCARBONS 


See also CHLORINATED ALIPHATIC HYDROCARBONS 
FREONS 


Infrared Spectra 

Coupling of CH stretching and bending vibrations in 
trihalomethanes, 12:28942 (J;US) 

Kinetic anharmonic coupling in the trihalomethanes: A 
mechanism for rapid intramolecular redistribution of CH 
stretch vibrational energy, 12:29542 (J;US) 

Vibrational States 
Coupling of CH stretching and bending vibrations in 
trihalomethanes, 12:28942 (J;US) 
HANDLING (MATERIALS) 
See MATERIALS HANDLING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD PRODUCTION REACTORS 
Radioactivity 

Radionuclide inventory and source terms for the surplus 

production reactors at Hanford, 12:28601 (R;US) 
Reactor Decommissioning 

Radionuclide inventory and source terms for the surplus 

production reactors at Hanford, 12:28601 (R;US) 
HANFORD RESERVATION 
Contamination 

Radioactivity in gaseous waste discharged from the separations 

facilities during 1986, 12:28421 (R;US) 
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Radioactive liquid wastes discharged to ground in the 200 
Areas during 1986, 12:28422 (R;US) 
HARD FACING 
Electrospark deposition coatings, 12:28792 (R;US) 
HARD SURFACING 
See HARD FACING 
HAUSDORFF SPACE 
Maps 
Intersection theorems, inclusion theorems and related results, 
12:29858 (R;XA) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 
Combustion Products 

Development of VOST (volatile organic sampling train) 
sample analysis protocol for water-soluble volatile POHCS 
(principal organic hazardous constituents) and PICS 
(products of incomplete combustion). Final report, 
December 1984-October 1985, 12:29220 (R;US) 

Dioxin 

Air sampling of polychlorinated dibenzodioxins, 
polychlorinated dibenzofurans, and polychlorinated 
biphenyls, Arnold AFS, Tennessee. Final report, 12:29195 
(R;US) 

Furans 

Air sampling of polychlorinated dibenzodioxins, 
polychlorinated dibenzofurans, and polychlorinated 
biphenyls, Arnold AFS, Tennessee. Final report, 12:29195 
(R;US) 

Ground Disposal 

Handbook on treatment of hazardous waste leachate. Final 
report, June 1985-January 1987, 12:29287 (R;US) 

Permit guidance manual on unsaturated-zone monitoring for 
hazardous-waste land-treatment units. Draft for public 
comment, 12:29303 (R;US) 

t 

Advanced decision-oriented software for the management of 
hazardous substances. Pt. 3. Decision support and expert 
systems: Uses and users, 12:28761 (R;DE) 

Organic Compounds 

Development of VOST (volatile organic sampling train) 
sample analysis protocol for water-soluble volatile POHCS 
(principal organic hazardous constituents) and PICS 
(products of incomplete combustion). Final report, 
December 1984-October 1985, 12:29220 (R;US) 

Quantitative Chemical Analysis 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation, 
12:28328 (R;US) 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation: 
Appendix, 12:28327 (R;US) 


United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation, 
12:28328 (R;US) 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation: 
Appendix, 12:28327 (R;US) 

Toxic Substances Control Act 

Layman’s guide to the Toxic Substances Control Act, 12:28706 

(R;US) 
Waste Disposal 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 2. Land disposal 
facilities. Final report, 12:29306 (R;US) 

Guidance on implementation of the minimum technological 
requirements of HSWA (Hazardous and Solid Waste 
Amendments) of 1984, respecting liners and leachate- 
collection systems. Draft report, 12:29302 (R;US) 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 1. Final report, October 
1984-October 1986, 12:29258 (R;US) 





HEAT EXCHANGERS 
Materials Testing 


Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 2. Final report, October 
1984-October 1986, 12:29259 (R;US) 

Stack testing of the mobile plasma arc unit, 12:29217 (R;US) 

Summary of annual reports on hazardous waste for 1982-1985, 
12:28710 (R;US) 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation, 
12:28328 (R;US) 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation: 
Appendix, 12:28327 (R;US) 

Waste Management 

Guidance manual: cost estimates for closure and post-closure 
plans (Sudparts G and H), 12:29304 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 1. Treatment and storage 
facilities. Final report, 12:29305 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 3. Unit costs. Final 
report, 12:29307 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 4. Documentation. Final 
report, 12:29308 (R;US) 

Permit applicants’ guidance manual for the general facility 
standards of 40 CFR 264, 12:28708 (R;US) 

Research needs workshop: hazardous wastes treatment and 
disposal, 12:28707 (R;US) 

Waste Storage 
Summary of annual reports on hazardous waste for 1982-1985, 
12:28710 (R;US) 
HD 8077 
See NICKEL BASE ALLOYS 
HEADING MACHINES 
Automation 

Autopilots in selective cutting - experience and outlook, 

12:28286 (RA;DE;In German) 
Computerized Control Systems 

Autopilots in selective cutting - experience and outlook, 

12:28286 (RA;DE;In German) 
Monitoring 
Autopilots in selective cutting - experience and outlook, 
12:28286 (RA;DE;In German) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT DISSIPATION 


See HEAT TRANSFER 
THERMAL EFFLUENTS 


HEAT EXCHANGERS 
Baffled Tubes 
An experimental verification of general correlations for single- 
phase turbulent flow in ribbed tubes, 12:29044 (BA;US) 
Bench-Scale Experiments 
Experimental assessment of an axially finned ceramic tube heat 
exchanger, 12:29046 (BA;US) 
Computerized Simulation 
Liquid-metal fast breeder reactor intermediate heat exchanger 
transient modeling for faster than real-time analysis, 12:28671 
(J;US) 


Tube vibration and flow distribution in shell-and-tube heat 
exchangers, 12:29043 (BA;US) 
Design 
Design of tube-in-shell heat exchangers for He-II, 12:28983 
(BA;US) 
Materials Testing 
A survey of ceramic heat exchanger opportunities, 12:29045 
(BA;US) 
Ceramic heat exchangers for closed-cycle gas turbine systems, 
12:29048 (BA;US) 
Durability of SiC heat-exchanger tubes in a high-temperature 
fluidized bed, 12:29051 (BA;US) 





HEAT EXCHANGERS 
Materials Testing 


Experimental assessment of an axially finned ceramic tube heat 
exchanger, 12:29046 (BA;US) 
The slit-ring test for evaluating fracture in tubular cross 
sections, 12:29050 (BA;US) 
Mathematical Models 
Liquid-metal fast breeder reactor intermediate heat exchanger 
transient modeling for faster than real-time analysis, 12:28671 


Shellside flow-induced tube vibration in typical heat exchanger 
configurations: Overview of a research program, 12:29042 
(BA;US) 

Tube vibration and flow distribution in shell-and-tube heat 
exchangers, 12:29043 (BA;US) 

Response Functions 

Shellside flow-induced tube vibration in typical heat exchanger 
configurations: Overview of a research program, 12:29042 
(BA;US) 

Surveys 

A survey of ceramic heat exchanger opportunities, 12:29045 

(BA;US) 
Tubes 

Durability of SiC heat-exchanger tubes in a high-temperature 
fluidized bed, 12:29051 (BA;US) 

Experimental assessment of an axially finned ceramic tube heat 
exchanger, 12:29046 (BA;US) 

HEAT OF REACTION 
See REACTION HEAT 
HEAT PIPES 
Mass Transfer 

Calculation of mass transfer in sodium cooled heat tubes, 

12:29009 (R;SU;In Russian) 
HEAT PUMPS 


See also CHEMICAL HEAT PUMPS 
GAS HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 


Status of compressors and electric heat pumps; review of 
research. Topical report, 12:28752 (R;US) 


Further developments in the design of a free-piston Stirling 
engine heat pump for residential applications, 12:28740 
(R;US) 

Performance 

Further developments in the design of a free-piston Stirling 
engine heat pump for residential applications, 12:28740 
(R;US) 

Performance of a conventional residential-sized heat pump 
operating with a nonazeotropic binary refrigerant mixture, 
12:28749 (R;US) 

Stirling Engines 

Further developments in the design of a free-piston Stirling 
engine heat pump for residential applications, 12:28740 
(R;US) 

Working Fluids 

Calorific diagrams of the working fluids TFE-NMP, R123a- 
DTG and R22-DTrG, 12:28744 (RA;FR) 

Presentation of new working fluids for absorption heat pumps, 
12:28743 (RA;FR) 

Trifluorethanol as working substance in absorption heat pumps, 
12:28745 (RA;FR) 

HEAT RECOVERY EQUIPMENT 
Heat Transfer Fluids 
Effective means for waste heat recovery, 12:28765 (BA;US) 
Materials Testing + 

Analysis of candidate silicon carbide recuperator materials 
exposed to industrial furnace environments, 12:29049 
(BA;US) 

Ceramics and high-temperature waste-heat recovery, 12:28766 
(BA;US) 

Fluidized bed waste-heat recovery system, 12:28767 (BA;US) 

Pumps 

Manufacturing cost and design analysis for Trochoid Power 
Corporation rotary recuperative steam pump. Final report, 
12:28764 (R;US) 

HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 


ERA-12/14 / 108S 


HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 


See also CONVECTION 
THERMAL CONDUCTION 


Numerical Solution 
Boundary element method for three-dimensional heat transfer 
in regions with symmetry, 12:29859 (R;US) 
HEAT TRANSFER FLUIDS 
Research Programs 
Optimal energy transmission fluids for district heating and 
cooling applications, 12:28771 (BA;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Heat Transfer Fluids 
Optimal energy transmission fluids for district heating and 
cooling applications, 12:28771 (BA;US) 
HEAVY FUELS 
See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also BROOKHAVEN RHIC 
Cavity Resonators 
Fabrication of a split coaxial RFQ cavity, 12:29084 (R;JP;In 
Japanese) 
HEAVY ION FUSION REACTIONS 
Nuclear Reaction Kinetics 
Massive transfer reactions and the structure of transitional A = 
100 nuclei, 12:29650 (BA;US) 
HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
LITHIUM 6 REACTIONS 
NICKEL 64 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 17 REACTIONS 


Computerized Simulation 
Introduction to the session on event generators, 12:29163 
G;NL) 
Interaction Range 
Nucleus-nucleus scattering and interaction radii of stable and 
unstable nuclei, 12:29678 (R;JP) 
Nuclear Reaction Kinetics 
Heavy-ion-induced transfer reactions. A spectroscopic tool for 
high-spin states, 12:29630 (BA;US) 
Particle Production 
Positron and electron peaks produced by sub-Coulomb barrier 
heavy-ion collisions, 12:29571 (R;JP) 
Radiation Detection 
Preliminary results from collisions between 3.2-TeV 7*O and 
target nuclei of C, Cu, and Au, 12:29109 (R;US) 
Spallation 
Microscopic model of nucleus-nucleus collisions, 12:29686 
(J;FR) 
Transfer Reactions 
Heavy-ion-induced transfer reactions. A spectroscopic tool for 
high-spin states, 12:29630 (BA;US) 
HEAVY ION SPECTROMETERS 
Bragg Curve 
Performance of a large Bragg-curve spectrometer, 12:29157 
G;NL) 
Energy Resolution 
Heavy-ion-induced transfer reactions. A spectroscopic tool for 
high-spin states, 12:29630 (BA;US) 
Performance 
Performance of a large Bragg-curve spectrometer, 12:29157 


Whenever possible use one of the more specific terms listed under 
ION BEAMS. 
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Physical Radiation Effects 
Trends in parts susceptibility to single event upset from heavy 
ions, 12:29169 (R;US) 
Radiation Chemistry 
Theory of strand breaks in DNA by heavy particles, 12:29405 
(BA;US) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 


See also ACTINIDE NUCLEI 
BISMUTH 205 
BISMUTH 206 
GOLD 197 
PLATINUM 184 
RADIUM 218 
RADIUM 225 
RADIUM 226 
RADON 222 


E1-Transitions 
Dipole collectivity in nuclei and the cluster model, 12:29690 
(BA;US) 
E2-Transitions 
Dipole collectivity in nuclei and the cluster model, 12:29690 
(BA;US) 
Evolution of nuclear shapes at high spins, 12:29691 (BA;US) 
High Spin States 
Evolution of nuclear shapes at high spins, 12:29691 (BA;US) 
Heavy-ion-induced transfer reactions. A spectroscopic tool for 
high-spin states, 12:29630 (BA;US) 
Lithium 6 Reactions 
Energy and target dependence of projectile breakup effect in 
the elastic scattering of ®Li, 12:29677 (R;JP) 
Transfer Reactions 
Heavy-ion-induced transfer reactions. A spectroscopic tool for 
high-spin states, 12:29630 (BA;US) 
HEAVY OILS 
See PETROLEUM 
VISCOSITY 


Quantum Inverse problem for the continuous Heisenberg spin 
chain with axial anisotropy, 12:29758 (R;XA) 
HEISENBERG PICTURE 
Electrons 
Electron as a radiating and spinning dynamical system and 
discrete internal quantum systems, 12:29764 (R;XA) 
HEISENBERG REPRESENTATION 
See HEISENBERG PICTURE 
HELIOSTATS 
Membranes 
Development of stressed membrane heliostat mirror module: 
Final report, 12:28497 (R;US) 
HELIUM 
Electron-Atom Collisions 
Three-electron correlations in electron-helium collisions: a 
study of excitation and decay of helium autoionising states, 
12:29537 (R;NL) 
Ion-Atom Collisions 
Coincidence study of doubly differential cross sections: 
projectile ionization in He* -He collisions, 12:29527 (R;US) 
Molecule Collisions 
Infinite-order sudden approximation for collisions involving 
molecules in Pi electronic states: a new derivation and 
calculations of rotationally inelastic cross sections for NO(x 
superscript 2 Pi) + He and Ar, 12:29528 (R;US) 
HELIUM 2 
Heat Transfer 
Design of tube-in-shell heat exchangers for He-II, 12:28983 
(BA;US) 


Design of tube-in-shell heat exchangers for He-II, 12:28983 
(BA;US) 
HELIUM 3 B 
Vortex Flow 
Metastable vortex in superfluid *He-B, 12:29550 (R;F5 
Vortices 
Topological transition of v-vortex core matter in superfluid 
3He-B, 12:29551 (R;FI) 


HIGH EXPLOSIVES 
Superconducting Wires 


HELIUM 3 TARGET 
Pion Minus Reactions 

A study of the inclusive inelastic scattering of 100 MeV pions 
from 7H, *He and ‘He, 12:29633 (R;US) 

Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics: [Annual] progress report, May 1, 1986 to 
April 30, 1987, 12:29670 (R;US) 

Pion Plus Reactions 

A study of the inclusive inelastic scattering of 100 MeV pions 
from 7H, *He and *He, 12:29633 (R;US) 

Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics: [Annual] progress report, May 1, 1986 to 
April 30, 1987, 12:29670 (R;US) 

Proton Reactions 

Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics: [Annual] progress report, May 1, 1986 to 
April 30, 1987, 12:29670 (R;US) 

HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM 4 TARGET 
Neutron Reactions 

Cluster basis method for reactions with lightest nuclei and na 
scattering with realistic NN interactions, 12:29672 (R;SU;In 
Russian) 

Pion Minus Reactions 

A study of the inclusive inelastic scattering of 100 MeV pions 

from 7H, *He and ‘He, 12:29633 (R;US) 
Pion Plus Reactions 

A study of the inclusive inelastic scattering of 100 MeV pions 

from 7H, *He and *He, 12:29633 (R;US) 
HELIUM 6 
Excited States 

Investigation of two- and three-particle resonances on the basis 
of integrai equations of the scattering theory, 12:29671 
(R;SU;In Russian) 

HEMOGLOBIN 
Gene Regulation 
Changes in expression of murine alpha- and beta-globin genes 
during development, 12:29348 (R;US) 
HEWLETT-PACKARD COMPUTERS 
See HP COMPUTERS 
HFR REACTOR 
Neutron Spectrometers 

User's guide for the triple-axis spectrometer HB3, 12:28972 
(R;NL) 

HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH ENERGY PHYSICS 
Use only for articles of a very broad nature such as an annual 
research program, etc. 
Computer Codes 
Producing and supporting sharable software, 12:29554 (R;US) 
Computer Networks 

Status of (US) High Energy Physics Networking, 12:29553 

(R;US) 
Research Programs 
Research in high energy theoretical physics: Progress report, 
12:29568 (R;US) 
Reviews 
Concluding remarks, 12:29684 (J;NL) 
Superconducting Cables 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:28977 (R;US) 
S Magnets 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:28977 (R;US) 
Wires 


Electromechanical properties of superconductors for high- 
energy physics applications, 12:28977 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 





HIGH FLUX REACTOR PETTEN 
Chemical Composition 


HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH-LEVEL RADIOACTIVE WASTES 
Chemical Composition 
Description of the West Valley demonstration project 
reference high-level waste form and canister, 12:28372 
(R;US) 
Containers 
Description of the West Valley demonstration project 
reference high-level waste form and canister, 12:28372 
(R;US) 
Inventories 
Engineering support data update for the Hanford Defense 
Waste: Environmental Impact Statement, 12:28409 (R;US) 
Radioactive Waste Processing 
Description of the West Valley demonstration project 
reference high-level waste form and canister, 12:28372 
(R;US) 
Solidification 
Decontamination and decommissioning of the West Valley 
Reprocessing Plant, 12:28373 (R;US) 
Solvent Extraction 
Separation of biotoxic radioisotopes from high-level 
radioactive wastes (treatment of radioactive solutions prior 
to solidification), 12:28387 (RA;CS;In Czech) 
Vitrification 
Description of the West Valley demonstration project 
reference high-level waste form and canister, 12:28372 
(R;US) 
Engineering support data update for the Hanford Defense 
Waste: Environmental Impact Statement, 12:28409 (R;US) 
Glass melter materials technical options for the French 
vitrification process and operations experience authors, 
12:28369 (R;FR) 
Reference vitrification process and equipment description with 
results from checkout testing, 12:28374 (R;US) 
Waste Transportation 
A truck cask design for shipping defense high-level waste, 
12:28984 (BA;US) 
HIGH-PURITY GE DETECTORS 
Fabrication 
Germanium detectors of ionizing radiation, 12:29124 
(RA;CS;In Czech) 
Performance Testing 
Germanium detectors of ionizing radiation, 12:29124 
(RA;CS;In Czech) 
HIGHWAYS 
See ROADS 
HILBERT SPACE 
Nonlinear Problems 
Multiple Wiener integrals and nonlinear functionals of a 
nuclear-space-valued Wiener process. Technical report, 
12:29749 (R;US) 
Stochastic Processes 
Multiple Wiener integrals and nonlinear functionals of a 
nuclear-space-valued Wiener process. Technical report, 
12:29749 (R;US) 
HOLMIUM 


Eye-safe solid-state lasers for LIDAR applications, 12:28996 
(BA;US) 
Performance 
Eye-safe solid-state lasers for LIDAR applications, 12:28996 
(BA;US) 
HOLOGRAPHY 
Mathematical Models 
Holographic four-wave mixing as a Sturm-Liouville problem, 
12:29756 (R;XA) 
HOT WATER HEATERS 
See WATER HEATERS 
HOUSES 
Cooling Load 
Review and comparison of GRI (Gas Research Institute} 
single-family detached house heating and cooling loads. 
Topical report, Sepiember 1985-December 1986, 12:28753 
(R;US) 
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Heating Load 
Review and comparison of GRI (Gas Research Institute) 
single-family detached house heating and cooling loads. 
Topical report, September 1985-December 1986, 12:28753 
(R;US) 
Repair 
A for-profit venture marketing research and analysis study 
conducted for Action for Boston Community Development 
(Home repair services), 12:28699 (R;US) 
HP COMPUTERS 
Modifications 
Floating point coprocessor upgrade, 12:29870 (R;US) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1 REACTOR 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
MINORITY GROUPS 
Behavior 
Participant evaluation results for two indoor air quality studies, 
12:28698 (R;US) 
Radiation Dose Distributions 
Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1983, 12:28600 (R;US) 
HUMANS 
See HUMAN POPULATIONS 
HUMUS 
Morphological Changes 
Fine roots and humus micromorphology in differently 
damaged spruce forests, 12:29460 (RA;DE;In German) 
Soil Chemistry 
Heterotrophic nitrification in acid soils, 12:29281 (RA;DE;In 
German) 
Ultrafiltration of soil lysimeter solutions, 12:29278 (RA;DE;In 
German) 
HUNGARIAN PAKS-1 REACTOR 
See PAKS-1 REACTOR 
HUNGARIAN PAKS-2 REACTOR 
See PAKS-2 REACTOR 
HYBRID REACTORS 
Technology Assessment 
Fusion breeder studies program: Final report, 12:29830 (R;US) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRAULIC FRACTURING 
Mathematical Models 
Finite element models of hydrofracturing and gas fracturing in 
jointed media, 12:28334 (R;US) 
HYDROCARBONS 
See also BENZENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRACENE 


TETRALIN 
TOLUENE 


Combustion 
Unsteady influences in droplet dynamics and combustion, 
12:28329 (BA;US) 
Dynamics 
Unsteady influences in droplet dynamics and combustion, 
12:28329 (BA;US) 
Phase Studies 
Improvement of CO: flood performance: Annual report for the 
period October 1985-October 1986, 12:28310 (R;US) 
Production 
Study in the catalytic conversion of biomass, specifically rye 
straw, into aliphatic and aromatic hydrocarbons, 12:28477 
(R:DE;In German) 
Pyrolysis 
Shock tube studies of high temperature hydrocarbon pyrolysis 
rates: Progress report for period February 1, 1986-January 
31, 1987, 12:28922 (R;US) 
HYDROCHLORIC ACID 
Corrosive Effects 
Evidence of chemical passivity in amorphous Ni-20P alloy, 
12:28832 (J;US) 
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Separation Processes 
Producing of hydrochloric acid using anion exchange resin, 
12:28909 (RA;HU) 
HYDRODYNAMICS 
F Codes 
The elimination of statistical error in mapping in PIC 
hydrodynamics, 12:29548 (R;US) 
Finite Difference Method 
Computer code SEURBNUK/EURDYYN (release 1). Input and 
output specifications, 12:29006 (R;CH) 
HYDROELECTRIC POWER PLANTS 
Environmental Impacts 
Effects of flow alterations on trout habitat in the Cumberland 
River below Wolf Creek Dam, Kentucky. Final report, 
12:28465 (R;US) 
Water Reservoirs 
Environmental and water-quality operational studies: spatial 
and temporal distribution of sulfide and reduced metals in 
the tailwater of Narrows Dam (Lake Greeson), Arkansas. 
Final technical report, 12:28466 (R;US) 
HYDROFORMYLATION 
See CARBONYLATION 
HYDROGEN 
Combustion 
Analytical modeling of enhancement of premixed H2/air 
flames with photochemically produced radicals, 12:28966 
(R;US) 
Thermochemistry of combustion in lean mixtures of hydrogen 
and air, 12:28965 (R;US) 
Combustion Kinetics 
Numerical modeling of chemically reacting fluid flow in a 
closed volume, 12:28964 (R;US) 
Gas Analysis 
Palladium-silver and gold alloys as catalytic gates on MIS gas 
sensors, 12:29034 (R;US) 
Kaonic Atoms 
Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics: [Annual] progress report, May 1, 1986 to 
April 30, 1987, 12:29670 (R;US) 
Measuring Instruments 
Development of an in-situ hydrogen measuring instrument for 
coal liquefaction processes: Quarterly report, January-March 
1987, 12:28265 (R;US) 
Oxidation 
Analytical modeling of enhancement of premixed H2/air 
flames with photochemically produced radicals, 12:28966 
(R;US) 
Solubility 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
HYDROGEN 1 MINUS BEAMS 
Beam 
Mechanical design and fabrication of a 425-MHz H™ buncher, 
12:29094 (R;US) 
Beam Production 
H™ ion source with high duty factor, 12:29093 (R;US) 
Production of intense negative hydrogen beams with polarized 
nuclei by selective neutralization of negative ions, 12:29543 
(P;US) 
State of the art in polarized proton sources, 12:29079 (R;US) 
Spin Orientation 
State of the art in polarized proton sources, 12:29079 (R;US) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN COMPLEXES 
Electronic Structure 
Hydrogen-related impurity complexes in germanium and 
silicon, 12:28864 (R;US) 


HYDROGEN FUEL CELLS 
Electrocatalysts 
The effect of metallurgical variables on the electrocatalytic 
properties of PtCr alloys, 12:28733 (J;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 
Infrared Spectra 

Infrared spectroscopy and radiative lifetimes of molecular ions 
(CHeap; CH-; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 

Lifetime 

Infrared spectroscopy and radiative lifetimes of molecular ions 
(CH2~; CH~; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 

Vibrational States 

Infrared spectroscopy and radiative lifetimes of molecular ions 
(CH2~; CH"; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 

HYDROGEN LOGS 
See NEUTRON LOGGING 
HYDROGEN METERS 
Design 

Development of an in-situ hydrogen measuring instrument for 
coal liquefaction processes: Quarterly report, January-March 
1987, 12:28265 (R;US) 

Installation 

Development of an in-situ hydrogen measuring instrument for 
coal liquefaction processes: Quarterly report, January-March 
1987, 12:28265 (R;US) 

HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN PEROXIDE 
Atmospheric Chemistry 

On the detectability of acid formation in clouds, 12:29199 
(R;US) 

HYDROGEN PRODUCTION 
Economic Analysis 

Clean carbon and hydrogen fuels from coal and other 

carbonaceous raw materials, 12:28257 (R;US) 
Electrolysis 

The catalysis of the oxygen evolution reaction by iron 
impurities in thin film nickel oxide electrodes, 12:28693 
(J;US) 

Steam Reformer Processes 

Basic characteristics of heat-exchanger type steam reformer 
heated by high temperature helium gas. 1. Analysis by 
simulation model, (1), 12:28458 (R;JP;In Japanese) 

Yields 

Clean carbon and hydrogen fuels from coal and other 

carbonaceous raw materials, 12:28257 (R;US) 
HYDROGEN SULFIDES 
Monitoring 

[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
First quarter, 1987, 12:28263 (R;US) 

Removal 

Investigation of sulfur removal from low-pressure gas: Final 

report, 12:28269 (R;US) 
HYDROGENATION 
Catalysts 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

A transient-kinetic study of nickel-catalyzed methanation: 
Performance report, 12:28262 (R;US) 

Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 6 for the period 
December 23, 1986 through March 22, 1987, 12:28266 
(R;US) 

Coal liquefaction: Investigation of reactor performance, role of 
catalysts and PCT properties: Final report, 12:28264 (R;US) 

Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 





A transient-kinetic study of nickel-catalyzed methanation: 

Performance report, 12:28262 (R;US) 
HYDROLOGY 
Activation Analysis 

Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 

Measuring Instruments 

Field evaluation of instruments for the measurement of 
unsaturated hydraulic properties of fly ash: Interim report, 
12:28515 (R;US) 

Radiometric Gages 

Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 

Tracer Techniques 

Application of radiotracer techniques in solving topical 
problems of engineering hydrogeology, 12:29315 (RA;CS;In 
Slovak) 

Determination of the dispersion coefficient, in rivers through 
radioactive and fluorescent tracers, 12:29311 (R;BR;In 
Portuguese) 

Radionuclide methods in water management, 12:29313 
(RA;CS;In Czech) 

X-Ray Fluorescence Analysis 

Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 

HYDRONIUM IONS 
See OXONIUM IONS 
HYDROTORTING PROCESS 

Project No. 266 068 Hydroretorting - SGU with the appendix 
‘The Hytort Process’. Final report to the National Energy 
Administration (Application of the HYTORT process to 
Swedish oil shales), 12:28342 (R;SE;In Swedish and English) 

HYDROXYL RADICALS 
Atmospheric Chemistry 

On the detectability of acid formation in clouds, 12:29199 
(R;US) 

Chemical Reaction Kinetics 

Measurement of HO: chemical kinetics with a new detection 
method. Annual technical report, 1 December 1985-30 
November 1986, 12:28932 (R;US) 

HYDROXYTOLUENES 
See CRESOLS 
HYPERTHYROIDISM 
Diagnosis 


Use of sonography and scintigraphy for detection of 
hyperthyereosis, 12:29371 (RA;AT;In German) 


IAEA 


Regulations 
Assessment of the application of the IAEA regulations for the 
safe transport of radioactive material, 12:28364 (R;XA) 
IBR-30 REACTOR 
Reactor Monitoring Systems 
Information and measuring systems for the IBR-30 reactor 


start-up, 12:28595 (R;SU;In Russian) 
ICE 
Heat Transfer 
Status report: Ice slurry district cooling preliminary 
engineering feasibility study, 12:28770 (BA;US) 
IGNEOUS ROCKS 
Radionuclide 


Migration 
Analytical solutions for multidimensional transport of a four- 
member radionuclide decay chain in ground water, 12:28368 
(R;US) 
ILLINOIS 
See also CHICAGO 
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Hazardous Materials 
Summary of annual reports on hazardous waste for 1982-1985, 
12:28710 (R;US) 
Military Facilities 
Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 1. Final report, October 
1984-October 1986, 12:29258 (R;US) 
Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 2. Final report, October 
1984-October 1986, 12:29259 (R;US) 
IMAGE PROCESSING 
B Codes 
Organization of data processing system for the Fermilab 15- 
foot bubble chamber, 12:29118 (R;SU;In Russian) 
Computer Architecture 
Automatic recognition and tracking of objects. Annual report, 
1 January-31 December 1985, 12:29849 (R;US) 
On-Line Measurement Systems 
Complex of technical means for automated film information 
processing based on the PUOS-4 projectors and ES-1045 
computer in NITYaF MGU, 12:29112 (R;SU;In Russian) 
IMPACT TESTS 
Guns 
Application of a 100-kV electric gun for hypervelocity impact 
studies, 12:28979 (R;US) 
Fragments 
Application of a 100-kV electric gun for hypervelocity impact 
studies, 12:28979 (R;US) 
IN CORE INSTRUMENTS 
See also specific instruments plus FUEL ASSEMBLIES or 
REACTOR CORES. 
Activation Detectors 
Application of multicomponent activation detectors to neutron 
field spectrometry, 12:28596 (R;SU;In Russian) 
INCINERATORS 
Ishikawajima-Harima Engineering Review, Vol. 26, No. 2, 
November 1986, 12:28969 (R;US) 
Air Pollution Abatement 
Stack testing of the mobile plasma arc unit, 12:29217 (R;US) 
INCLUSION COMPLEXES 
See CLATHRATES 
INCOLOY 800H 
Protective Coatings 
Corrosion protection by vapour deposited and laser fused silica 
coatings, 12:28817 (R;GB) 
INDIA 
Energy Policy 
Energy trends, policies and role of nuclear energy in the 
Indian context, 12:28563 (R;XX) 
International Cooperation 
Technical support services for biomass conversion/agricultural 
residue studies with DOE/PETC for the US/India AID 
agreement. Final report, September 29, 1983-June 15, 1986, 
12:28473 (R;US) 
Nuclear Power 
Energy trends, policies and role of nuclear energy in the 
Indian context, 12:28563 (R;XX) 
INDIAN OCEAN 
Geophysical Surveys 
Mission report SO-28 and scientific report GEMINO-1: 
Geothermal metallogenesis Indian Ocean, 12:29479 (R;DE;In 
German) 
INDIUM ALLOYS 
Electrical 
Electrical properties of Al-In-Sn alloys directionally solidified 
in high and low gravitational fields. Center director's 
discretionary fund final report, 12:28813 (R;US) 


Effects of gravity level during directional solidification on the 
microstructure of hypermonotectic Al-In-Sn alloys, 12:28814 
(R;US) 

Phase Studies 

The coupling of thermochemistry and phase diagrams for 

Group III-V semiconductor systems: Progress report, 
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September 1, 1986-August 31, 1987 (Ga-T]; In-T1; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 
Superconductivity 
Electrical properties of Al-In-Sn alloys directionally solidified 
in high and low gravitational fields. Center director's 
discretionary fund final report, 12:28813 (R;US) 


Properties 
The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T1; In-T1; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 
INDIUM PHOSPHIDES 
Phase Studies 
The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T]; In-T1; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 
Properties 


The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T]; In-Tl; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 

INDIUM SELENIDES 
Deposition 

Deposition of copper indium diselenide films by low-cost 
techniques: Final subcontractor report, 15 November 1983 to 
14 September 1985, 12:28482 (R;US) 

INDOOR AIR POLLUTION 
Computer Calculations 

Computer program to calculate the concentration histories and 
some air-quality-related quantities in a multichamber system, 
12:29219 (R;FI) 

Sampling 

Sampling considerations for particles and semivolatile organic 

compounds in indoor environments, 12:29218 (R;US) 
INDUSTRIAL PLANTS 


See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
COKING PLANTS 
NATURAL GAS PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROLEUM REFINERIES 


Air Pollution Control 
Hazard management and control costs in large-scale 
production of amorphous silicon photovoltaic cells, 12:29201 
(R;US) 
Heat Recovery Equipment 
Ceramics and high-temperature waste-heat recovery, 12:28766 
(BA;US) 
Effective means for waste heat recovery, 12:28765 (BA;US) 
Fluidized bed waste-heat recovery system, 12:28767 (BA;US) 
Risk Assessment 
Safety and risk. Pt. 2. Safety and risk of dynamic systems, 
12:29842 (R;DE;In German) 
Safety 
Safety and risk. Pt. 2. Safety and risk of dynamic systems, 
12:29842 (R;DE;In German) 
Water Pollution Control 
Hazard management and control costs in large-scale 
production of amorphous silicon photovoltaic cells, 12:29201 
(R;US) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Combustion 
Disposal of dioxin-containing wastes, 12:28759 (RA;DE;In 
German) 
Underground Disposal 
Disposal of dioxin-containing wastes, 12:28759 (RA;DE;In 
German) 
INDUSTRIALIZED COUNTRIES 
See DEVELOPED COUNTRIES 
INDUSTRY 


See also AGRICULTURE 
CHEMICAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
NUCLEAR INDUSTRY 


INSTRUMENTS (MEASURING) 
Mathematical Models 


Activation Analysis 
Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 
Chemical Effluents 
Risks in new technologies: Controlling toxic and hazardous gas 
releases during photovoltaic cell manufacture, 12:28468 
(R;US) 
Consumption Rates 
Petroleum Supply Monthly, February 1987, 12:28321 (R;US) 
Energy Consumption 
Monthly Energy Review, January 1987, 12:28728 (R;US) 
Radiometric Analysis 
Radiotracer techniques in industries, 12:28453 (RA;CS;In 
Czech) 
Radiometric Gages 
Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 
Radiotracer techniques in industries, 12:28453 (RA;CS;In 
Czech) 
X-Ray Fluorescence Analysis 
Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 
INFORMATION CENTERS 
Directories 
Resource directory of DOE information organizations, 
12:29884 (R;US) 
INFORMATION SYSTEMS 
Data Processing 
Information processing in the non-homogeneous environment, 
12:29880 (BA;US) 
Productivity 
Productivity assessment of an integrated voice/data 
workstation, 12:29886 (R;US) 
Research Programs 
Research program in advanced information systems. Final 
report, 12:29863 (R;US) 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INJURIES 
See also BONE FRACTURES 
Liabilities 
The probability of cancer causation by a specific earlier 
radiation exposure, 12:29380 (BA;US) 
Victims Compensation 
The probability of cancer causation by a specific earlier 
radiation exposure, 12:29380 (BA;US) 
Workmens Compensation 
The probability of cancer causation by a specific earlier 
radiation exposure, 12:29380 (BA;US) 
INORGANIC ION EXCHANGERS 
See also ZEOLITES 
Performance 
Mixed insoluble acid salts of tetravalent metals-III. Crystalline 
mixed hafnium-titanium phosphates, 12:28900 (RA;HU) 
Structure and ion exchange properties of crystalline antimonic 
acid, 12:28901 (RA;HU) 
INORGANIC PHOSPHORS 
See also CADMIUM SULFIDES 
Performance Testing 
Scintillation crystal materials developed and manufactured by 
Monokrystaly Turnov, 12:29123 (RA;CS;In Czech) 
IN-SITU COMBUSTION 
Bench-Scale Experiments 
The numerical simulation of four forward combustion tube 
experiments using the tar sand triangle resource, 12:28341 
(R;US) 
Mathematical Models 
The numerical simulation of four forward combustion tube 
experiments using the tar sand triangle resource, 12:28341 
(R;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 





INSULATING LIMITERS 
Electrodes 


INSULATING LIMITERS 
See LIMITERS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS 
Electrodes 


Experimental observations of free-convection mass transfer to a 
horizontal surface with a micromosaic electrode, 12:29037 
(J;US) 

Energy Consumption 

UW/NW (University of Washington/Northwest) VLSI 
consortium. Semiannual technical report No. 3, 18 March-10 
December 1986, 12:29847 (R;US) 

Microelectronics 


Experimental observations of free-convection mass transfer to a 
horizontal surface with a micromosaic electrode, 12:29037 
(J;US) 

MOS Transistors 

Laser fabrication of interconnect structures on CMOS gate 

arrays, 12:29038 (BA;US) 
INTERACTING BOSON MODEL 

Realistic and model applications of the boson expansion theory, 

12:29696 (BA;US) 
Boson-Fermion Symmetry 

Boson-fermion symmetries and dynamical supersymmetries for 
odd-odd nuclei, 12:29695 (BA;US) 

Supersymmetry in nuclei. Recent developments, 12:29694 
(BA;US) 


Boson-fermion symmetries and dynamical supersymmetries for 
odd-odd nuclei, 12:29695 (BA;US) 
Supersymmetry 
Boson-fermion symmetries and dynamical supersymmetries for 
odd-odd nuclei, 12:29695 (BA;US) 
Supersymmetry in nuclei. Recent developments, 12:29694 
(BA;US) 
INTERCALATES 
See CLATHRATES 
INTERFACES 


A study of chaos and mixing in Rayleigh-Taylor and 
Richtmyer-Meshkov unstable interfaces, 12:29546 (R;US) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERMEDIATE IMAGE SPECTROMETER 
See MAGNETIC LENS SPECTROMETERS 
INTERMEDIATE MASS NUCLEI 
For nuclei with mass 41-180. 
See also ANTIMONY 121 
ANTIMONY 123 
BARIUM 145 
BARIUM 149 
CALCIUM 45 
IODINE 131 
IRON 57 
KRYPTON 85 
MANGANESE 54 
RHODIUM 103 
RUTHENIUM 102 
SILVER 108 
STRONTIUM 90 
TECHNETIUM 99 
YTTRIUM 88 
YTTRIUM 90 
YTTRIUM 97 
YTTRIUM 98 
YTTRIUM 99 
ZIRCONIUM 88 
ZIRCONIUM 90 
ZIRCONIUM 96 
Excited States 
Magnetic moments of excited states in nuclei far from stability, 
12:29651 (BA;US) 
Lithium 6 Reactions 
Energy and target dependence of projectile breakup effect in 
the elastic scattering of *Li, 12:29677 (R;JP) 
Nuclear Magnetic Moments 


ic moments of excited states in nuclei far from stability, 
12:29651 (BA;US) 
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Nuclear Models 
Random phase approximation calculations of gamow-teller B- 
strength functions in the A = 80-100 region with Woods- 
Saxon wave functions, 12:29692 (BA;US) 
Nuclear Structure 
Magnetic moments of excited states in nuclei far from stability, 
12:29651 (BA;US) 
Strength Functions 
Random phase approximation calculations of gamow-teller B- 
strength functions in the A = 80-100 region with Woods- 
Saxon wave functions, 12:29692 (BA;US) 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Processing 
Bituminization of low- and intermediate-level radioactive 
concentrates, 12:28389 (RA;CS;In Slovak) 
Development of vitrification procedure for radioactive wastes 
from nuclear power plants, 12:28396 (RA;CS;In Czech) 
Processing of radioactive wastes from long-term fuel store of 
A-1 nuclear power plant, 12:28397 (RA;CS;In Czech) 
INTERMETALLIC COMPOUNDS 
Electronic Structure 
Electronic structure of rare earth metals and intermetallics, 
12:28835 (BA;US) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
GAS TURBINE ENGINES 
Combustion Kinetics 
Structure of flames in internal combustion engines, 12:28773 
(BA;US) 
Flame Propagation 
Structure of flames in internal combustion engines, 12:28773 
(BA;US) 
Flow Models 
Structure of flames in internal combustion engines, 12:28773 
(BA;US) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL ORGANIZATIONS 
See also CERN 
IAEA 
Coordinated Research Programs 
[Institut Max von Laue - Paul Langevin, 38 - Grenoble, 
France]. Annual report 1985, 12:29555 (R;FR) 
INTERNATIONAL TOKAMAK REACTOR 
See INTOR TOKAMAK 
INTERPLANETARY MAGNETIC FIELDS 
Shock Waves 
Fast shocks at the edges of hot diamagnetic cavities upstream 
from the Earth’s bow shock, 12:29526 (J;US) 


Blood Cells 
Proliferative characteristics of intestinal stem cells. Response 
and protection to high-energy or fission spectrum neutrons 
or photons. Technical report, 1 December 1983-1 December 
1985, 12:29389 (R;US) 
INTOR TOKAMAK 
International Tokamak Reactor. 
Computerized Control Systems 
ETR/TIBER/INTOR systems code development status and 
systems analysis, 12:29814 (R;US) 
Scaling Laws 
INTOR rescaling for non-intended plasma shape applying 
preliminary scalings for energy confinement and density 
limit, 12:29792 (R;DE) 
INVENTORIES 
Accounting 
Standard format and content acceptance criteria for the 
material control and accounting (MC and A) reform 
amendment: 10 CFR Part 74, Subpart E, 12:28425 (R;US) 
Losses 
Material control and accounting (MC and A) loss detection 
during transition periods and process upset conditions, 
12:28426 (R;US) 
Standard format and content acceptance criteria for the 
material control and accounting (MC and A) reform 
amendment: 10 CFR Part 74, Subpart E, 12:28425 (R;US) 
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INVERSE SCATTERING PROBLEM 
R Matrix 
Quantum R-Matrix for the partially fermionic three wave 
interaction, 12:29757 (R;XA) 
INVERTEBRATES 
Sensitivity 
Animal-coenoses in the ecosystem ‘spruce forest’ (Protozoa, 
Metazoa - invertebrates). Indicators of alterations in forest- 
ecosystems, 12:29286 (R;DE;In German) 
IODINE 
Fission Products 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
Radioactive Effluents 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
IODINE 131 
Radiation Monitoring 
Performance testing of sampling path of RKS-2 gauge for 
measuring specific activity of ‘*!I in Dukovany nuclear 
power plant effluents, 12:29128 (RA;CS;In Czech) 
IODINE IODIDES 
See IODINE 
ION BEAMS 
See also HYDROGEN 1 MINUS BEAMS 
Beam Analyzers 
An improved time-of-flight ion charge state diagnostic, 
12:29539 (R;US) 
Beam Currents 
On the current intensity limit of a vacuum arc ion source, 
12:29540 (R;US) 
Beam Transport 
Vacuum system control for the Heavy Ion Transport Line, 
12:29076 (R;US) 
ION CLUSTERS 
See ION PAIRS 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
Electron Capture 
Multiple ionization and capture in relativistic heavy-ion atom 
collisions, 12:29541 (R;US) 
Tonization 
Multiple ionization and capture in relativistic heavy-ion atom 
collisions, 12:29541 (R;US) 
ION EXCHANGE 
Meetings 
Proceedings of the 5. Symposium on ion exchange held at the 
Lake Balaton, Hungary, 28-31 May 1986. Abstracts, 12:28898 


(R;HU) 
ION EXCHANGE MATERIALS 
See also INORGANIC ION EXCHANGERS 
ORGANIC ION EXCHANGERS 
Autoradiography 
Ion exchange kinetics. Transient phenomena in reaction 
mechanisms, 12:28929 (RA;HU) 
Performance 
New composite ion exchanger - hydrated antimony pentoxide 
in phenolsulphonic matrix - and its application in neutron 
activation analysis, 12:28902 (RA;HU) 
ION EXCHANGE MEMBRANES 


See ION EXCHANGE MATERIALS 
MEMBRANES 


ION MOBILITY 
Radiometric Analysis 
Measurement of ion mobility in electrolytes, 12:28452 
(RA;CS;In Czech) 
Tracer Techniques 
Measurement of ion mobility in electrolytes, 12:28452 
(RA;CS;In Czech) 
ION PAIRS 
Infrared Spectra 
Infrared spectroscopy and radiative lifetimes of molecular ions 
(CHep; CH; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 


IONS (MOLECULAR) 
Stability 


Lifetime 
Infrared spectroscopy and radiative lifetimes of molecular ions 
(CH2~; CH"; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 
Vibrational States 
Infrared spectroscopy and radiative lifetimes of molecular ions 
(CH2~; CH™; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 
ION SOURCES 
See also PENNING ION SOURCES 
Laser Targets 
Gas desorption at the interaction of laser radiation with a 
matter, 12:29088 (R;SU;In Russian) 
Performance Testing 
Status of the MEVVA [Metal Vapor Vacuum Arc] high 
current metal ion source (Metal Vapor Vacuum Arc), 
12:29538 (R;US) 
Power Supplies 
Composition of the power supply system for the JT-60 active 
beam source and suppression of surge current, 12:29821 
(R;JP;In Japanese) 
ION-ATOM COLLISIONS 
Electron Emission 
Coincidence study of doubly differential cross sections: 
projectile ionization in He* -He collisions, 12:29527 (R;US) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZED GASES 
Electrons 
Calculation of the electron energy spectrum in a weakly 
ionized gas. Technical report, January-December 1986, 
12:29545 (R;US) 
IONIZING RADIATIONS 
See also COSMIC RADIATION 
X RADIATION 
Biological Radiation Effects 
Radiation protection in handling ionizing radiation sources, 
12:29397 (RA;CS;In Czech) 
IONOSPHERE 
See also F REGION 
Dynamics 
Polar BEAR ionospheric experiments - a pre-launch overview. 
Technical report, 1 March-31 October 1985, 12:29514 (R;US) 
Electrodynamics 
Studies of the auroral ionosphere with the MITHRAS. Final 
report, October 1982-October 1985, 12:29513 (R;US) 
Plasma Drift 
Studies of the auroral ionosphere with the MITHRAS. Final 
report, October 1982-October 1985, 12:29513 (R;US) 
IONS 
Tons in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 
See also ARGON IONS 
HEAVY IONS 


HYDROGEN IONS 
MOLECULAR IONS 


Acceleration 
Pick-up ion trajectories in a comet model. Master's thesis, 
12:29480 (R;US) 
Pyrolysis 
Competitive ion kinetics in direct mass spectrometric organic 
speciation: [Progress report, FY87-89], 12:28919 (R;US) 
Stability 
Competitive ion kinetics in direct mass spectrometric organic 
speciation: [Progress report, FY87-89], 12:28919 (R;US) 
IONS (MOLECULAR) 
See MOLECULAR IONS 





IRON 
Coprecipitation 
The catalysis of the oxygen evolution reaction by iron 
impurities in thin film nickel oxide electrodes, 12:28693 
(J;US) 
Gamma Spectroscopy 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
Spectra 
Diagnostics for propagating waves in the solar photosphere, 
12:29483 (R;US) 
IRON 54 TARGET 
Pion Minus Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
Pion Plus Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
IRON 56 TARGET 
Neutron Reactions 
Structures of (n,n’) neutron spectra for Al-27, Mn-55, Fe-56, 
Nb-93 and Bi-209 with 14 MeV incident neutrons, 12:29641 
(R;JP) 
Pion Minus Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
Pion Plus Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
IRON 57 
Isomer Shift 
Moessbauer isomer shift at 5’Fe in vanadium, 12:29535 (R;XA) 
Moessbauer Effect 
Moessbauer isomer shift at °’Fe in vanadium, 12:29535 (R;XA) 
IRON ALLOYS 
See also AUSTENITE 
Distribution Functions 


Theoretical distribution functions for the breakdown of passive 
films, 12:28833 (J;US) 
Electrochemical Corrosion 

Theoretical distribution functions for the breakdown of passive 


films, 12:28833 (J;US) 
Electrochemistry 
Theoretical distribution functions for the breakdown of passive 
films, 12:28833 (J;US) 
Passivity 
Theoretical distribution functions for the breakdown of passive 
films, 12:28833 (J;US) 
Physical Radiation Effects 
Radiation effects in rare-earth permanent magnets (Nd-Fe-B; 
Sm-Co), 12:28811 (R;US) 
IRON-FREE SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
IRON-NICKEL BATTERIES 
Electrodes 
The catalysis of the oxygen evolution reaction by iron 
impurities in thin film nickel oxide electrodes, 12:28693 
(J;US) 
IRRADIATION CHANNELS 
See EXPERIMENTAL CHANNELS 
IRRADIATION DEVICES 
Information Dissemination 
Consultancy services of radiation technology department and 
irradiation services of UVVVR, 12:28457 (RA;CS;In Czech) 
IRRADIATION PLANTS 


Technical and economic principles of radionuclide sources 
design and applications, 12:28430 (RA;CS;In Czech) 
Performance 
Technical and economic principles of radionuclide sources 
design and applications, 12:28430 (RA;CS;In Czech) 
IRRADIATION PROCEDURES 
Information Dissemination 
Consultancy services of radiation technology department and 
irradiation services of UVVVR, 12:28457 (RA;CS;In Czech) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
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ISOMERIC NUCLEI 
Energy Levels 
The importance of level structure in nuclear reaction cross- 
section calculations, 12:29699 (BA;US) 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE RATIO 
G Codes 
Software modifications to GRPAUT Isotopic Program, 
12:28346 (R;US) 
R Codes 
Software modifications to GRPAUT Isotopic Program, 
12:28346 (R;US) 
ISOTOPE SEPARATION 
For separation of isotopes of the same element only. 
See also LASER ISOTOPE SEPARATION 
Photochemical Reactions 
A progress report and proposal concerning the study of 
isotopically selective, two-step, laser photodissociation of 
polyatomic molecules, 12:28938 (R;US) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ISX TOKAMAK 
Gettering 
Improvement of plasma performance with chromium gettering 
in ISX-B, 12:29804 (J;AT) 


JAERI 
Japanese Atomic Energy Research Institute. 
Research 
Department of chemistry progress report (January 1984 - 
December 1985), 12:28348 (R;JP) 
JAPAN 
Fuel Cycle Centers 
Japan’s nuclear fuel cycle policy, 12:28347 (R;XX) 
JAPAN RESEARCH REACTOR-3 
See JRR-3 REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAW 
Single Photon Emission Computed Tomography 
SPECT of maxilla at misfunction, 12:29368 (RA;AT;In 
German) 
JET ENGINE FUELS 
Stability 
[National Institute for Petroleum and Energy Research]: 1986 
annual report, 12:28312 (R;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
Plasma Diagnostics 
Calibration of the fast 12-channel ECE spectrometer at JET, 
12:29798 (R;NL) 
JFT-2M TOKAMAK 
Tokamak device with a D-shaped cross section and a divertor. 
Pellet Injection 
First results of pellet injection experiments in JFT-2M 
additionally heated plasmas, 12:29822 (R;JP) 
JINR SYNCHROTRON 


Some results of environmental radioactivity investigation 
during target bombardment by relativistic nuclei, 12:29707 
(R;SU;In Russian) 
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Operation 
JINR synchrophasotron. Operation and improvement. Quarter 
1, 1985, 12:29056 (R;SU;In Russian) 
Vacuum Systems 
Analysis of versions of the vacuum chamber for Nuclotron, 
12:29086 (R;SU;In Russian) 
JOINTS 
Mechanical joints only, not for BONE JOINTS. 


See also SOLDERED JOINTS 
WELDED JOINTS 


Ultrasonic Testing 
Ultrasonic techniques for the evaluation of ceramic joints, 
12:28838 (R;US) 
JOSEPH M. FARLEY-1 REACTOR 
See FARLEY-1 REACTOR 
JOSEPHSON JUNCTIONS 
Fabrication 
Vortices in long Josephson junctions. Annual report No. 1, 
November 1985-November 1986, 12:28970 (R;US) 
Magnetic Flux 
Fluxons and order in long Josephson junctions. Annual report, 
November 1985-November 1986, 12:28971 (R;US) 
Vortices 
Vortices in long Josephson junctions. Annual report No. 1, 
November 1985-November 1986, 12:28970 (R;US) 
JRR-3 REACTOR 
Primary Coolant Circuits 
Three dimensional analysis of flow in vessel using thermal- 
hydraulic analysis code STREAM, 12:28615 (R;JP;In 
Japanese) 
JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 
Ton Sources 
Composition of the power supply system for the JT-60 active 
beam source and suppression of surge current, 12:29821 
(R;JP;In Japanese) 
Limiters 
Thermal output response analysis on the thermocouples in the 
beam limiters for the JT-60 NBI drift duct. The effective 
thermal conductivity between the thermocouple and the 
beam limiter, 12:29819 (R;JP;In Japanese) 
Multiplication Factors 
Evaluation of fusion power multiplication factor, 12:29794 
(R;JP) 
Neutral Beam Sources 
Thermal output response analysis on the thermocouples in the 
beam limiters for the JT-60 NBI drift duct. The effective 
thermal conductivity between the thermocouple and the 
beam limiter, 12:29819 (R;JP;In Japanese) 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


K 


K REACTOR 
Reactor Operation 
Reactor incident status 1985 annual report, 12:28667 (R;US) 
Reactor Safety 
Reactor incident status 1985 annual report, 12:28667 (R;US) 
K01 
See KAONS NEUTRAL SHORT-LIVED 
K02 
See KAONS NEUTRAL LONG-LIVED 
K-25 PLANT 
See ORGDP 
KAON REACTIONS 
Antikaons 
Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics: [Annual] progress report, May 1, 1986 to 
April 30, 1987, 12:29670 (R;US) 


KOEBERG-2 REACTOR 
Reactor Commissioning 


Particle Production 
Hadronic phi production and the Lund model for low p/sub 
T/ interactions, 12:29563 (R;NL) 
KAONS 
See also KAONS PLUS 
Photoproduction 
Theoretical nuclear reaction and structure studies using kaons 
and photons: Progress report, [January 1986-31 December 
1986], 12:29669 (R;US) 
Weak Hadronic Decay 
K -> zriota* iota~ decays in the effective chiral lagrangian of 
the standard model, 12:29581 (R;AT) 
Low-energy meson processes and effective chiral phi*- 
lagrangian parameters, 12:29575 (R;SU;In Russian) 
KAONS 1 
See KAONS NEUTRAL SHORT-LIVED 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL LONG-LIVED 
Particle Decay 
Proposal to upgrade Fermilab experiment 731 to permit a 
measurement of the phase difference between etaoo and 
eta/sub +-/: Final report, 12:29557 (R;US) 
KAONS NEUTRAL SHORT-LIVED 
Particle Decay 
Proposal to upgrade Fermilab experiment 731 to permit a 
measurement of the phase difference between etaoo and 
eta/sub +-/: Final report, 12:29557 (R;US) 
KAONS PLUS 
Particle Production 
a* to K* yield ratio in the pD collision, 12:29576 (R;SU;In 
Russian) 
Weak Particle Decay 
Indirect serarches for very heavy quarks, 12:29580 (R;US) 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KELP 
See SEAWEEDS 
KERNELS (FUEL) 
See FUEL PARTICLES 
KEROSENE 
Fuel Additives 
Development of a large-scale antimisting kerosene blender. 
Final report, September 1982-December 1984, 12:28319 
(R;US) 
KETONES 
See also ACETONE 
Derivatization 
Characterization of oxidized coal surfaces: Quarterly report, 
January 1987-April 1987, 12:28277 (R;US) 
Mass Spectroscopy 
Characterization of oxidized coal surfaces: Quarterly report, 
January 1987-April 1987, 12:28277 (R;US) 
KIDNEYS 
Scintiscanning 
Renal computerized scintigraphy: comparison to renal 
angiography, 12:29372 (RA;AT;In German) 
KIEV CYCLOTRON 
On-Line Control Systems 
Investigation of characteristics of the U-240 cyclotron in 
regime of automatic control via micro-computer, 12:29091 
(R;SU;In Russian) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOEBERG-1 REACTOR 
Duynefontein, Cape, South Africa 
Licensing 
1. Report: 1 July 1982 - 31 December 1983, 12:28423 (R;ZA;In 
Afrikaans 


) 
Reactor Shutdown 
3. Report: 1 January 1985 - 31 December 1985, 12:28424 
(R;ZA;In Afrikaans) 
KOEBERG-2 REACTOR 
Reactor Commissioning 
3. Report: 1 January 1985 - 31 December 1985, 12:28424 
(R;ZA;In Afrikaans) 





KOZLODUY-1 REACTOR 
Primary Coolant Circuits 


KOZLODUY-1 REACTOR 
Kozloduj, Bulgaria 
Primary Coolant Circuits 
Ion-exchange system for control of boric acid concentration in 
reactor water operated at 20 deg C and 80 deg C, 12:28897 


(RA;HU) 
KOZLODUY-2 REACTOR 
Kozloduj, Bulgaria 
Primary Coolant Circuits 
Ion-exchange system for control of boric acid concentration in 
reactor water operated at 20 deg C and 80 deg C, 12:28897 


(RA;HU) 
KRSKO REACTOR 
Krsko, Yugoslavia 
Reactor Cooling Systems 
Essential service water reliability study at the Krsko nuclear 
power plant, 12:28640 (RA;XA) 
KRYPTON 85 
Scintillation Counting 
Use of ?*1Am as secondary standard for CaF2(Eu) scintillation 
detector for measuring radioactive gaseous samples, 12:29129 
(RA;CS;In Czech) 
KUCA REACTOR 
Research Programs 
Summary reports of activities under visiting research program. 
Second half of 1984 (Kyoto University Research Reactor 
Institute), 12:28616 (R;JP;In Japanese) 
KUPFFER CELLS 
See RETICULOENDOTHELIAL SYSTEM 
KUR REACTOR 
Radiation Protection 
Records of indoor radiation control section, 1983, 12:28654 
(R;JP;In Japanese) 
Research Programs 
Summary reports of activities under visiting research program. 
Second half of 1984 (Kyoto University Research Reactor 
Institute), 12:28616 (R;JP;In Japanese) 
KYOTO UNIVERSITY CRITICAL ASSEMBLY REACTO 
See KUCA REACTOR 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


L REACTOR 
Reactor Operation 
Reactor incident status 1985 annual report, 12:28667 (R;US) 
Reactor Safety 
Reactor incident status 1985 annual report, 12:28667 (R;US) 
LA REINA REACTOR 
See RESEARCH REACTORS 
LAKES 
Acid Neutralizing Capacity 
Status reports on selected environmental issues: Volume 1, 
Liming of acidified waters, 12:29208 (R;US) 
LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS 
LAMBDA C PLUS 
Prior to Jan. 1985 this information was indexed with the 
descriptor Lambda-2250 Resonances. 
Particle Decay 
Observation in nuclear emulsion of the charmed =/sub c/°® 
baryon decay to A/sub c/* a~ with the subsequent At 2~ z*, 
12:29561 (R;SU;In Russian) 
Particle Production 
Observation in nuclear emulsion of the charmed =/sub c/° 
baryon decay to A/sub c/* 7~ with the subsequent A* a~ 7*, 
12:29561 (R;SU;In Russian) 
LAMBDA-2250 RESONANCES 
See LAMBDA C PLUS 
LAMBDA-2260 RESONANCES 
See LAMBDA C PLUS 
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LAMPF LINAC 
Meson Factories 
An advanced hadron facility: A combined kaon factory and 
cold-neutron source, 12:29097 (R;US) 
Neutron Sources 
An advanced hadron facility: A combined kaon factory and 
cold-neutron source, 12:29097 (R;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LANDFILLS 
See SANITARY LANDFILLS 
LANDSLIDES 
Monitoring 
Application of radionuclides in locating slip surfaces, 12:29257 
(RA;CS;In Slovak) 
LANTHANIDES 
See RARE EARTHS 
LASER CAVITIES 
Gratings 
Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BA;US) 
Materials Testing 
Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BA;US) 
LASER ISOTOPE SEPARATION 
Research Programs 
Lawrence Livermore National Laboratory's Atomic Vapor 
Laser Isotope Separation Program: Laser technology and 
demonstration facilities, 12:28356 (BA;US) 
LASER MATERIALS 
Coatings 
Picosecond-pulse damage studies of diffraction gratings, 
12:29002 (BA;US) 
LASER MIRRORS 
Energy Absorption 
Mirror degradation and performance requirements in free- 
electron lasers, 12:28991 (R;US) 
LASER RADIATION 
Multiple Scattering 
Significance of multiple scattering in imaging through turbid 
media, 12:28997 (BA;US) 
Small Angle Scattering 
Significance of multiple scattering in imaging through turbid 
media, 12:28997 (BA;US) 
Transport Theory 
Significance of multiple scattering in imaging through turbid 
media, 12:28997 (BA;US) 
LASER SPECTROSCOPY 
Optical energy transfer subassemblies, 12:28994 (R;US) 
LASER TARGETS 
Purification 
Gas desorption at the interaction of laser radiation with a 
matter, 12:29088 (R;SU;In Russian) 
LASER WELDING 
Neodymium Lasers 
CO, and Nd:YAG laser welding of stainless steel and 
beryllium copper valves: Final report, 12:28797 (R;US) 
LASER-PRODUCED PLASMA 
Plasma Arc Spraying 
Laser evaporation studies. Annual report No. 2, 1 September 
1985-30 August 1986, 12:28851 (R;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also CHEMICAL LASERS 
FREE ELECTRON LASERS 
GAS LASERS 


SOLID STATE LASERS 
X-RAY LASERS 


Computerized Simulation 
Global coordinates and exact aberration calculations applied to 
physical optics modeling of complex optical systems, 
12:29786 (BA;US) 
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Far Ultraviolet Radiation 
Studies in spectroscopy and chemical dynamics: Technical 
progress report, 1 October 1983 through 30 September 1984, 
12:28924 (R;US) 
Line Broadening 
Laser line broadening due to classical and quantum noise and 
the free-electron-laser linewidth, 12:28989 (R;US) 
Performance 
Significance of multiple scattering in imaging through turbid 
media, 12:28997 (BA;US) 
Resonators 
Global coordinates and exact aberration calculations applied to 
physical optics modeling of complex optical systems, 
12:29786 (BA;US) 
LASS GROWTH METHOD 
Defects 
Investigation of selected electrically active defects in 
polycrystalline silicon solar cell materials: Final subcontract 
report, 30 May 1986, 12:28481 (R;US) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 
Algorithms 
Exact fermion algorithm and the pseudo-fermions, 12:29623 
G;NL) 
Computerized Simulation 
On assessing the merits and the shortcomings of the 
pseudofermion method, 12:29620 (J;NL) 
Entropy 
Monte Carlo computation of the entropy and the free energy 
for Z(3) lattice gauge model, 12:29607 (R;JP) 
Feynman Path Integral 
Internal energy formula in finite temperature path integral, 
12:29608 (R;JP) 
Free Energy 
Monte Carlo computation of the entropy and the free energy 
for Z(3) lattice gauge model, 12:29607 (R;JP) 
Parallel Processing 
Lattice gauge theory on a parallel computer, 12:29594 (R;US) 
Phase Transformations 
Monte Carlo computation of the entropy and the free energy 
for Z(3) lattice gauge model, 12:29607 (R;JP) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LEACHATES 
Regulations 
Guidance on implementation of the minimum technological 
requirements of HSWA (Hazardous and Solid Waste 
Amendments) of 1984, respecting liners and leachate- 
collection systems. Draft report, 12:29302 (R;US) 
Waste Processing 
Handbook on treatment of hazardous waste leachate. Final 
report, June 1985-January 1987, 12:29287 (R;US) 


Biological Effects 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 
Water Pollution Control 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 
LEAD 208 TARGET 
Giant Resonance 
Neutron decay of giant resonances in 7*Pb, 12:29661 (R;US) 
Oxygen 17 Reactions 
Neutron decay of giant resonances in ?°*Pb, 12:29661 (R;US) 
LEAD ALLOYS 
Order-Disorder Transformations 
Heat capacity of liquid equiatomic potassium—lead alloy: 
Anomalous temperature dependence, 12:28828 (J;US) 
Specific Heat 
Heat capacity of liquid equiatomic potassium—lead alloy: 
Anomalous temperature dependence, 12:28828 (J;US) 
LEAD COMPLEXES 


Preparation 
Poly(ethylene oxide) complexes of lead halides, 12:28874 
G;US) 


LI-DRIFTED GE DETECTORS 
Performance Testing 


Electric Conductivity 
Poly(ethylene oxide) complexes of lead halides, 12:28874 
(J;US) 
LEAD COMPOUNDS 
Toxicity 
Effects of heavy metals, including their organic compounds, 
12:29448 (RA;DE;In German) 
LEAD-ACID BATTERIES 
Electrolytes 
Organic electrolyte additives in lead batteries: Their effects on 
the cyclic behaviour of the negative electrode, 12:28688 
(R;DE;In German) 
Hydrides 
Measurement of stibine and arsine generation from the Exide 
3100-Ah lead-acid module, 12:28684 (R;US) 
Operation 
Measurement of stibine and arsine generation from the Exide 
3100-Ah lead-acid module, 12:28684 (R;US) 
Ventilation 
Measurement of stibine and arsine generation from the Exide 
3100-Ah lead-acid module, 12:28684 (R;US) 
LEAVES 
See also TEA LEAVES 
Electric Conductivity 
Effects of SO/sub 2/ on the biorhythm, established by 
measurements of the electric conductivity of leaves, 12:29438 
(RA;DE;In German) 
Epithelium 
Effects of acid rain on the barrier properties of plant cuticles, 
12:29419 (RA;DE;In German) 
Pathological Changes 
Fine structure and ultracytochemical studies on pines and 
spruce exposed to SO/sub 2/, ozone and NO/sub X/, 
12:29414 (RA;DE;In German) 
Histological, histochemical and enzymatological investigations 
on tissues of damaged trees, ‘in vivo’ and ‘in vitro’, 12:29413 
(RA;DE;In German) 
Photosynthesis 
Measurements of photosynthesis of healthy and damaged trees: 
Search for parameters of early detection of tree damage, 
12:29421 (RA;DE) 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEVEL DENSITY 
See ENERGY LEVELS 
LEVEL SCHEMES 
See ENERGY LEVELS 
LEWIS ACIDS 
Catalytic Effects 
Coal liquefaction: Investigation of reactor performance, role of 
catalysts and PCT properties: Final report, 12:28264 (R;US) 
Research Programs 
Selective transformation of carbonyl ligands to organic 
molecules: Progress report for period September 1, 1986- 
August 31, 1987, 12:28923 (R;US) 
LIDAR 
See OPTICAL RADAR 
LI-DRIFTED GE DETECTORS 
Fabrication 
Analysis of parameters obtained and trends in manufacture of 
Ge(Li) detectors in Czechoslovakia, 12:29126 (RA;CS;In 
Czech) 
Germanium detectors of ionizing radiation, 12:29124 
(RA;CS;In Czech) 
Performance Testing 
Analysis of parameters obtained and trends in manufacture of 
Ge(Li) detectors in Czechoslovakia, 12:29126 (RA;CS;In 
Czech) 
Germanium detectors of ionizing radiation, 12:29124 
(RA;CS;In Czech) 
Scanning of coaxial Ge(Li) detectors, 12:29125 (RA;CS;In 
Czech) 





LI-DRIFTED GE DETECTORS 
Time Resolution 


Time Resolution 
Time response of commercial Ge and Nal detectors, 12:29135 
(R;SU;In Russian) 
LI-DRIFTED SI DETECTORS 
Design 


X-ray spectrometry Si(Li) system and it’s application in 
quantitative analysis of rare-earth elements, 12:29121 
(R;BR;In Portuguese) 

Performance 

X-ray spectrometry Si(Li) system and it’s application in 
quantitative analysis of rare-earth elements, 12:29121 
(R;BR;In Portuguese) 

Rare Earths 
X-ray spectrometry Si(Li) system and it’s application in 
quantitative analysis of rare-earth elements, 12:29121 
(R;BR;In Portuguese) 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
For nuclei with mass 1-40. 
See also BERYLLIUM 14 


FLUORINE 18 
HELIUM 2 
HELIUM 6 
LITHIUM 6 
LITHIUM 7 
NITROGEN 15 
OXYGEN 16 
POTASSIUM 40 
SILICON 29 
SODIUM 24 
TRITIUM 


Cluster Model 
Microscopic study of multichannel processes in a six nucleon 
system. 1. Analytical results for 3+3 channel with central 
interaction, 12:29679 (R;SU) 
E1-Transitions 
Dipole collectivity in nuclei and the cluster model, 12:29690 
(BA;US) 
E2-Transitions 
Dipole collectivity in nuclei and the cluster model, 12:29690 
(BA;US) 
Energy Levels 
Time-of-flight isochronous spectrometer for direct mass 
measurements of exotic light nuclei, 12:29167 (BA;US) 
Trends in the study of light proton-rich nuclei, 12:29629 
(BA;US) 
Lithium 6 Reactions 
Energy and target dependence of projectile breakup effect in 
the elastic scattering of ®Li, 12:29677 (R;JP) 
Many-Body Problem 
Microscopic study of multichannel processes in a six nucleon 
system. 1. Analytical results for 3+3 channel ~ ith central 
interaction, 12:29679 (R;SU) 
Nuclear Deformation 
Time-of-flight isochronous spectrometer for direct mass 
measurements of exotic light nuclei, 12:29167 (BA;US) 
Nuclear Structure 
Time-of-flight isochronous spectrometer for direct mass 
measurements of exotic light nuclei, 12:29167 (BA;US) 
Trends in the study of light proton-rich nuclei, 12:29629 
(BA;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHT WATER MODERATED REACTORS 
See WATER MODERATED REACTORS 
LIGNITE 
Arsenic 
Fast determination of arsenic in lignite, 12:28893 (RA;CS;In 
Czech) 
Ashes 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
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Comparative Evaluations 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
Heat Treatments 
Hydrothermal preparation of low-rank coal-water fuel slurries, 
12:28256 (J;GB) 
Quantitative Chemical Analysis 
Fast determination of arsenic in lignite, 12:28893 (RA;CS;In 
Czech) 
X-Ray Fluorescence Analysis 
Fast determination of arsenic in lignite, 12:28893 (RA;CS;In 
Czech) 
LIMESTONE 
Calcination 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
LIMING 
Biological Effects 
Effects of acid rain and liming on the frequency, anatomy, and 
morphology of mycorrhiza, 12:29455 (RA;DE;In German) 
Technology Assessment 
Status reports on selected environmental issues: Volume 1, 
Liming of acidified waters, 12:29208 (R;US) 
LIMITERS 
Thermal Analysis 
Thermal output response analysis on the thermocouples in the 
beam limiters for the JT-60 NBI drift duct. The effective 
thermal conductivity between the thermocouple and the 
beam limiter, 12:29819 (R;JP;In Japanese) 
Thermal Stresses 
Temperature fields and stress-strain state of the working 
element of a movable limiter of the T-15 device, 12:29827 
(R;SU;In Russian) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also LAMPF LINAC 
MEA LINAC 
STANFORD LINEAR COLLIDER 


Beam Emittance 
Emittance growth in intense beams, 12:29066 (R;US) 
Beam-Beam Interactions 
Computer simulation code for the beam-beam interaction in 
linear colliders, 12:29063 (R;JP) 
Electron Beams 
Improved oscillator phase locking using a modulated electron 
beam in a gyrotron. Interim report, 12:29058 (R;US) 
Electron-Ring Accelerators 
Leading magnetic field forming system of the LUEhK-20 
linear induction electron-ion ring accelerator. Stage 1, 
12:29085 (R;SU;In Russian) 
LINEAR Z PINCH DEVICES 
Implosions 
Measurements of axial nonuniformities in gas-puff implosions, 
12:29799 (J;US) 
Plasma Density 
Measurements of axial nonuniformities in gas-puff implosions, 
12:29799 (J;US) 
Plasma Production 
Measurements of axial nonuniformities in gas-puff implosions, 
12:29799 (J;US) 
LINERS 
Regulations 
Guidance on implementation of the minimum technological 
requirements of HSWA (Hazardous and Solid Waste 
Amendments) of 1984, respecting liners and leachate- 
collection systems. Draft report, 12:29302 (R;US) 
LIPIDS 
See also GLYCOLIPIDS 
Biosynthesis 
Intensive microalgae culture for production of lipids for fuel, 
12:28461 (BA;US) 
Production 
Overview of the DOE/SERI aquatic species program: FY 
1986, 12:28480 (R;US) 
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LIQUEFIED NATURAL GAS 
Chemical Spills 
Reducing LGF [Liquified Gaseous Fuels] data, from field to 
archive, 12:28331 (R;US) 


Methanol for transportation of natural gas values, 12:28336 
(BA;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID CRYSTALS 
The kinetics of structure development in liquid crystal 
polymers, 12:28863 (R;US) 
Relaxation 
Brochard-Leger wall in liquid crystals, 12:29728 (R;XA) 
Relaxation Time 
Brochard-Leger wall in liquid crystals, 12:29728 (R;XA) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID IONIZATION CHAMBERS 


Photosensitive dopants for liquid noble gases, 12:29166 (P;US) 
LIQUID PENETRANT INSPECTION 
Radiometric Gages 
Study of aggresive media penetration in plastics under bending 
stress, 12:28449 (RA;CS;In Czech) 
LIQUID PHASE METHANOL PROCESS 
Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 


Catalyst performance and life in liquid-phase methanol: Final 
report, 12:28270 (R;US) 
LIQUID WASTES 
See also WASTE WATER 
Radioactive Waste Processing 

Development of selected treatments of liquid radioactive 
wastes from technological circuits and the radioactive 
clothes laundry, 12:28386 (RA;CS;In Czech) 

Optimization of the operation of liquid radioactive waste 
treatment plants, 12:28385 (RA;CS;In Slovak) 

Technical and economic assessment of procedures currently 
being developed for radioactive wastes solidification, 
12:28392 (RA;CS;In Slovak) 

Testing the experimental bituminization line with actual 
radioactive wastes from the nuclear power plant, 12:28393 
(RA;CS;In Slovak) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 
Viscosity 
Acoustic wave viscosity sensor, 12:29177 (J;US) 


Activation Analysis 
Applications of neutron induced particle tracks for materials 
analysis, 12:28914 (R;US) 
Electric Impedance 
Impedance of lithium electrodes in a propylene carbonate 
electrolyte, 12:28690 (J;US) 
Ton Drift 
Thevretical investigations of releases of lithium in the earth’s 
etosphere. Final report, 1 October 1985-30 September 
1986, 12:29522 (R;US) 
LITHIUM 6 
Neutron Reactions 
Evaluation of neutron-*Li and -7Li interaction cross-sections 
for calculating kerma factors, 12:29636 (R;XA) ° 
LITHIUM 6 REACTIONS 
Breakup Reactions 
Energy and target dependence of projectile breakup effect in 
the elastic scattering of *Li, 12:29677 (R;JP) 
Exchange Reactions 
(*Li, *He) at intermediate energies, 12:29639 (J;FR) 
Elastic 
Energy and target dependence of projectile breakup effect in 
the elastic scattering of *Li, 12:29677 (R;JP) 


LITHIUM 6 TARGET 
Neutron Reactions 
Research on tritium breeding and neutron multiplication by 
lithium system, 12:29828 (R;JP;In Japanese) 
LITHIUM 7 
Neutron Reactions 
Evaluation of neutron-*Li and -7Li interaction cross-sections 
for calculating kerma factors, 12:29636 (R;XA) 
LITHIUM 7 TARGET 
Breeding Blankets 
Research on tritium breeding and neutron multiplication by 
lithium system, 12:29828 (R;JP;In Japanese) 
Lithium 6 Reactions 
(Li, *He) at intermediate energies, 12:29639 (J;FR) 
Neutron Reactions 
Research on tritium breeding and neutron multiplication by 
lithium system, 12:29828 (R;JP;In Japanese) 
LITHIUM ALLOYS 
Crystal Structure 
Structure of icosahedral Al-Cu-Li, 12:28829 (J;US) 
LITHIUM-SULFUR BATTERIES 
Air Transport 
Transportation container for Li/SO: batteries on passenger 
aircraft, 12:28689 (R;US) 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
Containment 
Heat dissipating nuclear reactor, 12:28682 (P;US) 
Historical Aspects 
LMFBR technical development: achievements and prospects, 
12:28556 (R;XX;In French) 
Reactor Safety 
Transient limits of the Fast Flux Test Facility with respect to 
the passive safety program for liquid-metal fast breeder 
reactors. Master's thesis, 12:28552 (R;US) 
Research 
LMFBR technical development: achievements and prospects, 
12:28556 (R;XX;In French) 
LNG 
See LIQUEFIED NATURAL GAS 
LOCA 
See LOSS OF COOLANT 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GOVERNMENT 
Directories 
Energy resource directory: A guide of energy contacts for 
local governments and other organizations: Third edition, 
12:28738 (R;US) 
LOCAL THERMODYNAMIC EQUILIBRIUM 
See LTE 
LOGIC (MATHEMATICS) 
See MATHEMATICAL LOGIC 
LONGITUDINAL PINCH 
Oscillations 
Self-similar oscillations of zet pinch compressed till electron 
degeneration, 12:29793 (R;SU;In Russian) 
LONGITUDINAL PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
LONG-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
Computerized Simulation 
Calculations to estimate accidental situations. Computerized 
analysis of the accident due to the relief value error of the 
pressurizer, 12:28652 (R;HU;In Hungarian) 
IAEA-SPE-1: pre-test calculations for the PMK-NVH 
Standard Problem Exercise, 12:28653 (R;HU) 
Functional Models 
Equipment for modelling power reactor accident conditions, 
12:29022 (RA;CS;In Czech) 





LOSS OF COOLANT 
Heat Transfer 


Heat Transfer 

Reactor coolant pump trip criteria and transient identification 
technique for PWRs [pressurized water reactor]: Final 
report, 12:28626 (R;US) 

Request for comments on draft Regulatory Guide, ”Best- 
estimate calculations of emergency core cooling system 
performance”, 12:28666 (R;US) 

Hydraulics 

Reactor coolant pump trip criteria and transient identification 
technique for PWRs [pressurized water reactor]: Final 
report, 12:28626 (R;US) 

Request for comments on draft Regulatory Guide, ” Best- 
estimate calculations of emergency core cooling system 
performance”, 12:28666 (R;US) 

LOUISIANA 
Salt Caverns 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation, 
12:28328 (R;US) 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation: 
Appendix, 12:28327 (R;US) 

LOW-ANGLE SILICON-SHEET GROWTH METHOD 
See LASS GROWTH METHOD 
LOW-LEVEL RADIOACTIVE WASTES 
Radioactive Waste Disposal 

Environmental Standard Review Plan for the review of a 
license application for a low-level radioactive waste disposal 
facility: Environmental report, 12:29300 (R;US) 

Exemption of radiation sources and practices from regulatory 
control: Interim report. Progress at the IAEA on the 
development of radiological principles for exemption and the 
application of the principles to low-level radioactive waste 
disposal in the terrestrial environment, 12:28378 (R;XA) 

Radioactive Waste Processing 

Bituminization of low- and intermediate-level radioactive 
concentrates, 12:28389 (RA;CS;In Slovak) 

Mobile calcination and cementation unit for solidification of 
concentrated radioactive wastes, 12:28395 (RA;CS;In Czech) 

Underground Disposal 

Development of partial models of comprehensive safety 
assessment model for shallow land disposal of low level 
radioactive wastes. (1). Prediction code (LEACH) for 
radionuclide leaching from solidified waste form, 12:28402 
(R;JP;In Japanese) 

LTE 
Temperature Dependence 

Deviation from local thermodynamic equilibrium in a cesium- 

seeded argon plasma, 12:29790 (R;NL) 
LUBRICANTS 
Chemical Radiation Effects 

Radiation resistance of technological materials, 12:28949 

(RA;CS;In Czech) 
Radiolysis 

Radiation resistance of technological materials, 12:28949 

(RA;CS;In Czech) 
LUNGS 
Carcinomas 

Lung cancer epidemiology in New Mexico uranium miners: 
Third annual report for the period 1 April 1985-15 
December 1985, 12:29391 (R;US) 

LUTETIUM 163 
High Spin States 
High-spin structure of /sup 163/Lu, 12:29659 (BA;US) 
Nuclear Deformation 
High-spin structure of /sup 163/Lu, 12:29659 (BA;US) 
LWGR TYPE REACTORS 
See also CHERNOBYLSK-4 REACTOR 
N-REACTOR 
Reactor Cores 

Dependence of specific energy on the operation mode of a 

power reactor, 12:28542 (R;SU;In Russian) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
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M CODES 
Algorithms 
Model for Analysis of the Energy Demand (MAED) users’ 
manual for version MAED-1, 12:29856 (R;XA) 
Recommendations 
Model for Analysis of the Energy Demand (MAED) users’ 
manual for version MAED-1, 12:29856 (R;XA) 
MA 754 
See NICKEL BASE ALLOYS 
MACHINE PARTS 
Wear 
Tests of wear of machine parts using radioactive tracers, 
12:28451 (RA;CS;In Czech) 
MAGIC NUCLEI 
E0-Transitions 
Toward a shell-model description of intruder states and the 
onset of deformation, 12:29693 (BA;US) 
Energy Levels 
Time-of-flight isochronous spectrometer for direct mass 
measurements of exotic light nuclei, 12:29167 (BA;US) 
Toward a shell-model description of intruder states and the 
onset of deformation, 12:29693 (BA;US) 
Nuclear Deformation 
Time-of-flight isochronous spectrometer for direct mass 
measurements of exotic light nuclei, 12:29167 (BA;US) 
Toward a shell-model description of intruder states and the 
onset of deformation, 12:29693 (BA;US) 
Nuclear Structure 
Time-of-flight isochronous spectrometer for direct mass 
measurements of exotic light nuclei, 12:29167 (BA;US) 
MAGIC NUMBERS 
See MAGIC NUCLEI 
MAGNESIUM 
Acid Neutralizing Capacity 
Types, concentration and function of buffer systems in soils, 
12:29271 (RA;DE;In German) 
Deposition 
Deposition of elements in mixed fir forests in the Southern 
Black Forest, 12:29212 (RA;DE;In German) 
Ecological Concentration 
Types, concentration and function of buffer systems in soils, 
12:29271 (RA;DE;In German) 
Quantity Ratio 
Photosynthesis capacity and magnesium concentrations of 
needles of different years of spruce trees in the 
Fichtelgebirge mountains, 12:29427 (RA;DE;In German) 
Tissue Distribution 
Water, nutrient and pollutant dynamics of highly polluted 
mountain sites on granite, phyllite, slate and basalt in North 
Eastern Bavaria, 12:29270 (RA;DE;In German) 
MAGNESIUM 24 TARGET 
Pion Minus Reactions 
Pion absorption in nuclei: The (zrip,p) reactions, 12:29640 
(R;US) 
Pion Plus Reactions 
Pion absorption in nuclei: The (7r*~,p) reactions, 12:29640 
(R;US) 
MAGNESIUM 26 TARGET 
Lithium 6 Reactions 
(®Li, *He) at intermediate energies, 12:29639 (J;FR) 
MAGNESIUM CHLORIDES 
Biological Effects 
Induction of breaks and functional modifications in cellular 
DNA by metal ions, 12:29467 (BA;US) 
MAGNESIUM FLUORIDES 
Damage 
Effect of overcoats on 355-nm reflectors, 12:28844 (BA;US) 
Physical Radiation Effects 
Effect of overcoats on 355-nm reflectors, 12:28844 (BA;US) 
Reflectivity 
Effect of overcoats on 355-nm reflectors, 12:28844 (BA;US) 
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MAGNET COILS 
Induction 
Inductances of toroidal magnetic systems consisting of sector 
magnetic coils, 12:29824 (R;SU;In Russian) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC LENS SPECTROMETERS 
Image Processing 
Geometric reconstruction of events at the FODS device, 
12:29114 (R;SU;In Russian) 
MAGNETIC PROPERTIES 
Mathematical Models 
Magnetic structures and form factors from neutron diffraction, 
12:29719 (R;US) 
MAGNETIC RECONNECTION 
Observation of reconnection phenomena at synchronous orbit. 
Technical report, 12:29517 (R;US) 
MAGNETIC SPECTROMETERS 
See also FLAT MAGNETIC SPECTROMETERS 
MAGNETIC LENS SPECTROMETERS 
Time-of-Flight Spectrometers 
FAS-1 device for study on nuclear reactions with high-energy 
cumulative hadron production, 12:29130 (R;SU;In Russian) 
MAGNETIC STORMS 
Studies of the auroral ionosphere with the MITHRAS. Final 
report, October 1982-October 1985, 12:29513 (R;US) 
Pattern Recognition 
Geomagnetic storm as an object of pattern recognition, 
12:29525 (R;SU;In Russian) 
MAGNETISM 
Local density theory of magnetism and its interrelation with 
compositional order in alloys, 12:28800 (R;US) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOPAUSE 
Observation of reconnection phenomena at synchronous orbit. 
Technical report, 12:29517 (R;US) 
MAGNETOSHEATH 
Observation of reconnection phenomena at synchronous orbit. 
Technical report, 12:29517 (R;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAHOGANY TREES 
See TREES 
MAINE YANKEE REACTOR 
Wiscasset, Maine, USA 
Reactor Operation 
Seismic margin review of the Maine Yankee Atomic Power 
Station: Systems analysis, 12:28664 (R;US) 
Seismic margin review of the Maine Yankee Atomic Power 
Station: Fragility analysis, 12:28665 (R;US) 
Reactor Safety 
Seismic margin review of the Maine Yankee Atomic Power 
Station: Systems analysis, 12:28664 (R;US) 
Seismic margin review of the Maine Yankee Atomic Power 
Station: Fragility analysis, 12:28665 (R;US) 
Reviews 
Seismic margin review of the Maine Yankee Atomic Power 
Staticu: Systems analysis, 12:28664 (R;US) 
Seismic margin review of the Maine Yankee Atomic Power 
Station: Fragility analysis, 12:28665 (R;US) 
Seismic Effects 
Seismic margin review of the Maine Yankee Atomic Power 
Station: Systems analysis, 12:28664 (R;US) 
Seismic margin review of the Maine Yankee Atomic Power 
Station: Fragility analysis, 12:28665 (R;US) 
MALIGNANCIES i 
See NEOPLASMS 
MANGANESE 
Gamma Spectroscopy 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
Soil 
Ultrafiltration of soil lysimeter solutions, 12:29278 (RA;DE;In 
German) 


Toxicity 
Phytotoxic effects of metals and acid on the fine roots of forest 
trees, 12:29459 (RA;DE;In German) 
MANGANESE 54 
Sorptive Properties 
Separation of exchange and adsorption processes in “*Ca- 
bentonite/**Mn* system, 12:28927 (RA;HU) 
MANGANESE 55 TARGET 
Neutron Reactions 
Structures of (n,n’) neutron spectra for Al-27, Mn-55, Fe-56, 
Nb-93 and Bi-209 with 14 MeV incident neutrons, 12:29641 
(R;JP) 
MANGANESE CHLORIDES 
Biological Effects 
Induction of breaks and functional modifications in cellular 
DNA by metal ions, 12:29467 (BA;US) 
MANIPULATORS 
Mathematical Models 
Derivation of manipulator kinematics based on a vector 
formulation, 12:28578 (R;JP) 
Rigorous algorithm for solving the inverse kinematics of a 
manipulator arm, 12:28577 (R;JP) 
MAN-MACHINE SYSTEMS 
Risk Assessment 
A shortened version of the THERP/Handbook approach to 
human reliability analysis for probabilistic risk assessment, 
12:28679 (BA;US) 
MANOMETERS 
See PRESSURE GAGES 
MANUFACTURING 
Energy Consumption 
Monthly Energy Review, January 1987, 12:28728 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARKET 
Mathematical Models 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
MARKET SHARES 
See MARKET 
MASS RADIUS (NUCLEAR) 
See NUCLEAR RADII 
MASS SPECTROMETERS 


Pulsed laser charge-exchange device, 12:29173 (R;SU;In 
Russian) 
Expert Systems 
Application of expert systems technology to triple quadrupole 
mass spectrometry (TQMS), 12:28915 (R;US) 
Tuning 
Application of expert systems technology to triple quadrupole 
mass spectrometry (TQMS), 12:28915 (R;US) 
MASS SPECTROSCOPY 
Tons 
Competitive ion kinetics in direct mass spectrometric organic 
speciation: [Progress report, FY87-89], 12:28919 (R;US) 
MASS TRANSIT SYSTEMS 
Performance 
Transit pricing and performance, 12:28757 (R;US) 
Prices 


Transit pricing and performance, 12:28757 (R;US) 
MATERIALS 


See also BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
ENVIRONMENTAL MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
LASER MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SURGICAL MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 





TOXIC MATERIALS 
Personnel 
Materials education and the national laboratories, 12:28794 
(BA;US) 
Fracture Mechanics 
Finite-element fracture analysis on a microcomputer, 12:28834 
(BA;US) 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS HANDLING 
Control 
Concepts for controlling the transport of materials from 
surface installations to the face, 12:28289 (RA;DE;In 
German) 
Optimization 
Concepts for controlling the transport of materials from 
surface installations to the face, 12:28289 (RA;DE;In 
German) 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
MA TESTING 
See also NONDESTRUCTIVE TESTING 
C Codes 
Data acquisition for the high-temperature creep laboratory, 
12:28824 (R;US) 
Data Acquisition Systems 
Data acquisition for the high-temperature creep laboratory, 
12:28824 (R;US) 
MATERIALS TESTING REACTORS 
For testing properties of materials or equipment in a radioactive 
environment. 


See also HFR REACTOR 
JRR-3 REACTOR 


Fuel Plates 
Corrosion of MTR type fuel plates containing UsOs-Al cermet 
cores, 12:28620 (R;BR;In Portuguese) 
MATHEMATICAL LOGIC 
See also ALGORITHMS 
Extension of O-theory to problems of logical inferencing, 
12:29865 (R;US) 
MATHEMATICAL MANIFOLDS 
Submanifolds of a Finsler manifold - I, 12:29760 (R;XA) 
MATHEMATICAL MODELS 


See also COSMOLOGICAL MODELS 
NUCLEAR MODELS 
PARTICLE MODELS 


Comparative Evaluations 
Development of models for warm prestressing, 12:29864 
(R;US) 
Validation 
Simulation of groundwater flow and contaminant transport 
with FEWA [finite element model of water flow through 
aquifers] and FEMA [finite element model of material 
transport through aquifers], 12:29318 (R;US) 
MATHEMATICAL OPERATORS 
See also QUANTUM OPERATORS 
Intrinsic self adjointness and the calculus of variations, 
12:29763 (R;XA) 
MATHEMATICAL SPACE 


See also BANACH SPACE 
HAUSDORFF SPACE 
Maps 


Attracting centre of a continuous self-map of the interval, 
12:29857 (R;XA) 
MAXWELL EQUATIONS 
M Codes 
MAX3D: A three-dimensional finite-element computer 
program for solving Maxwell's equations, 12:29776 (R;US) 
Numerical Solution 
MAX3D: A three-dimensional finite-element computer 
program for solving Maxwell's equations, 12:29776 (R;US) 
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MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MCPP 
See DUAL-PURPOSE POWER PLANTS 
MEA LINAC 
Control Systems 
New conception for the central control facility of MEA, 
12:29057 (R;NL;In Dutch) 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 
See also ACCELEROMETERS 
ALTIMETERS 
BOLOMETERS 
DOSEMETERS 
PRESSURE GAGES 
RADIATION DETECTORS 
SPECTROMETERS 
THERMOMETERS 
VISCOSIMETERS 


Physical Radiation Effects 
Trends in parts susceptibility to single event upset from heavy 
ions, 12:29169 (R;US) 
MECHANICAL STRUCTURES 
See also SUPPORTS 
Industrial Radiography 
Quality testing by radiography of prestressing reinforcement 
grouting, 12:29020 (RA;CS;In Czech) 
MEDICAL PERSONNEL 
Radiation Doses 
Radiation doses to personnel in clinics for gynecologic 
oncology, 12:29711 (R;SE;In Swedish) 
MEDICAL SUPPLIES 
See also SURGICAL MATERIALS 
Radiosterilization 
Radiosterilization, 12:29384 (RA;CS;In Czech) 
MELANOMAS 
Neutron Capture Therapy 
Progress in the selective thermal neutron capture therapy of 
malignant melanoma, 12:29393 (RA;XA) 
Radiotherapy 
Radiation therapy of the malignant melanoma of the eye, 
12:29357 (RA;XA) 
MELTDOWN 
Fission Product Release 
Hydrodynamics and heat transfer aspects of corium-water 
interactions: Interim report, 12:28628 (R;US) 
Hydrogen 
Hydrodynamics and heat transfer aspects of corium-water 
interactions: Interim report, 12:28628 (R;US) 
Steam Generation 
Hydrodynamics and heat transfer aspects of corium-water 
interactions: Interim report, 12:28628 (R;US) 
MEMBRANES 
See also PHOTOSYNTHETIC MEMBRANES 
Chemical Preparation 
Preparation of polymer membranes by irradition and their 
applications, 12:28951 (RA;CS;In Czech) 
Design 
Development of stressed membrane heliostat mirror module: 
Final report, 12:28497 (R;US) 
MEMORY DEVICES 
Single-event upset rate estimates for a 16-K CMOS 
(complementary metal oxide semiconductor) SRAM (static 


random access memory). Technical report, 12:29481 (R;US) 
MERCAPTANS 


See THIOLS 
MERCURY 
Biological Effects 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 
Deposition 
Deposition of elements in mixed fir forests in the Southern 
Black Forest, 12:29212 (RA;DE;In German) 
Water Pollution Control 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 
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MERCURY OXIDES 
Air Pollution 
Changes in the nutrient situation of forest soil as a result of 
anthropogenic pollution, 12:29284 (RA;DE;In German) 
Environmental Effects 
Deposition, accumulation and washout of toxic airborne 
pollutants, 12:29282 (RA;DE;In German) 
Chemistry 


Soil 


Deposition, accumulation and washout of toxic airborne 
pollutants, 12:29282 (RA;DE;In German) 
Toxicity 
Limits of cell tolerance to increased proton concentrations, 
12:29420 (RA;DE;In German) 
MERCURY TELLURIDES 
Crystal Growth 
Crystal growth and furnace analysis. Final report, 12:28865 


See also LAMPF LINAC 


An advanced hadron facility: A combined kaon factory and 
cold-neutron source, 12:29097 (R;US) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-MESON INTERACTIONS 


See also PION-KAON INTERACTIONS 
PION-PION INTERACTIONS 


Annihilation 
Annihilation of mesons built from heavy and light quark and 
antiB® reversible B® oscillations, 12:29572 (R;SU) 
MESONS 
Cherenkov Counters 
Using shower hodoscope detector (LGD-256) to detect neutral 
mesons at 10GeV, 12:29115 (R;SU;In Russian) 
Particle Discrimination 
Using shower hodoscope detector (LGD-256) to detect neutral 
mesons at 10GeV, 12:29115 (R;SU;In Russian) 
METAL-NONMETAL BATTERIES 
See also LITHIUM-SULFUR BATTERIES 
Electrodes 
Impedance of lithium electrodes in a propylene carbonate 
electrolyte, 12:28690 (J;US) 


Impedance of lithium electrodes in a propylene carbonate 
electrolyte, 12:28690 (J;US) 
METALS 

See also ACTINIDES 
ALUMINIUM 
ANTIMONY 
CADMIUM 
GERMANIUM 
LEAD 


MERCURY 
RARE EARTHS 
SCRAP METALS 
ZINC 
Synthetic metals from intercalated graphite. Semi-Annual 
report No. 4, 1 April-30 September 1986, 12:28850 (R;US) 
Synthetic metals from intercalated graphite. Annual report, 1 
April-30 September 1985, 12:28853 (R;US) 
Synthetic metals from intercalated graphite. Semi-annual report 
No. 3, 1 October 1985-31 March 1986, 12:28855 (R;US) 


Investigation of processes in the area of the canopy of forest 
ecosystems and how they are taken into account in 
recording pollutant deposition, with special regard to heavy 
metals, 12:29215 (R;DE;In German) 

Concentration 

Heavy metal accumulation, aluminium release and delayed 
mulch cover degradation in the soil area exposed to stem 
flow from older beech trees, and effects on the vegetation 
cover, 12:29279 (RA;DE;In German) 

Environmental Effects 

Effects of heavy metals, including their organic compounds, 

12:29448 (RA;DE;In German) 
Environmental Impacts 

Algal growth potentials and heavy-metal concentrations of the 
primary streams to upper Beaver Lake. Technical 
completion report, 12:29323 (R;US) 


METROPOLITAN AREAS 
Electron Spectra 


Environmental Transport 

Mobilisation, complexing and translocation of aluminium and 
heavy metal ions in forest soils under influence of atmogenic 
acidification, 12:29269 (RA;DE;In German) 

Etching 

Laser assisted etching for microelectronic applications, 

12:28876 (BA;US) 
METAMORPHIC ROCKS 
Radionuclide Migration 

Analytical solutions for multidimensional transport of a four- 
member radionuclide decay chain in ground water, 12:28368 
(R;US) 

METEOROLOGY 
Data Acquisition 

Survey of computer software for the evaluation of the test site 

at Hoenoe, 12:28506 (R;SE;In Swedish) 
METHANATION 
Catalysis 

A transient-kinetic study of Ni catalyzed methanation: Final 

report, 12:28459 (R;US) 
Catalysts 

A transient-kinetic study of nickel-catalyzed methanation: 

Performance report, 12:28262 (R;US) 
Reaction Intermediates 

A transient-kinetic study of nickel-catalyzed methanation: 

Performance report, 12:28262 (R;US) 
METHANE 
Chemical Preparation 

Electrochemical activation of carbon dioxide. Annual report, 

October 1985-October 1986, 12:28460 (R;US) 
Enhanced Recovery 

Field and laboratory support for the co-production of gas and 
water program. Annual report, May 1985-May 1986, 
12:28332 (R;US) 

Pyrolysis 

Clean carbon and hydrogen fuels from coal and other 

carbonaceous raw materials, 12:28257 (R;US) 
Synthesis 

A transient-kinetic study of Ni catalyzed methanation: Final 

report, 12:28459 (R;US) 
METHANOL 
Interchangeability 

The petroleum problem: manageging the gap: Volume 2, Full 

report, 12:28320 (R;US) 
Synthesis 

Methanol for transportation of natural gas values, 12:28336 
(BA;US) 

Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 

METHANOL FUELS 

Pure methanol, methanol-water mixtures, or methanol with 

additives; for methanol-gasoline mixtures, use GASOHOL. 
Chemical Preparation 

High quality transportation fuels from synthesis gas and 

methanol, 12:28463 (BA;US) 
Meetings 

Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 

METHYL ALCOHOL 
See METHANOL 
METHYL PHENOLS 
See CRESOLS 
METHYL RADICALS 
Electron Spectra 

Studies in spectroscopy and chemical dynamics: Technical 
progress report, 1 October 1983 through 30 September 1984, 
12:28924 (R;US) 

METHYLBENZENE 
See TOLUENE 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METROPOLITAN AREAS 
See URBAN AREAS 





MHD GENERATOR CDIF 
Performance Testing 


MHD GENERATOR CDIF 
Coal-fired Component Development and Integration Facility at 
Butte, Montana. 
Performance Testing 
[Mountain States Energy (MSE), Inc.]: Quarterly technical 
progress report, January 1-March 31, 1987, 12:28732 (R;US) 
Test Facilities 
[Mountain States Energy (MSE), Inc.]: Quarterly technical 
progress report, January 1-March 31, 1987, 12:28732 (R;US) 
MHD GENERATOR CFFF 
Coal Fired Flow Facility for MHD generator component testing at 
Tullahoma, Tenn. 
Modifications 
[Operation of MHD coal fired flow facility]: Quarterly 
technical progress report, October-December 1986, 12:28731 
(R;US) 


[Operation of MHD coal fired flow facility]: Quarterly 
technical progress report, October-December 1986, 12:28731 
(R;US) 

MICA 
Hydration 

New low temperature (hydroxylated) materials: A progress 

report, 12:28858 (R;US) 
Hydroxylation 
New low temperature (hydroxylated) materials: A progress 
report, 12:28858 (R;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
Radiation 

Radiation-hardening systems considerations: Electrical systems 

and radiation environments, 12:29170 (R;US) 
MICROELECTRONICS 
Activation Analysis 

Applications of radionuclides in electronics and 

optoelectronics, 12:28886 (RA;CS;In Czech) 
Fabrication 

Cluster-beam studies. Annual report, 1 August 1985-1 August 

1986, 12:29715 (R;US) 
Quantitative Chemical Analysis 
Study of prospective materials for electronics, 12:28884 
(RA;CS;In Czech) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also UNICELLULAR ALGAE 
Metabolism 
Anaerobic SBR [sequenching batch reactor] treatment of coal 
conversion wastewaters: Sixth quarterly report, 12:28280 
(R;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY FACILITIES 
Fuels 

Fuels-selection alternatives for army facilities. Final technical 

report, 12:28721 (R;US) 
Materials 


Air sampling of polychlorinated dibenzodioxins, 
polychlorinated dibenzofurans, and polychlorinated 
biphenyls, Arnold AFS, Tennessee. Final report, 12:29195 
(R;US) 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 1. Final report, October 
1984-October 1986, 12:29258 (R;US) 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 2. Final report, October 
1984-October 1986, 12:29259 (R;US) 

MILK 


Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) (from Dec. 1984 to Jun. 1985). 
Environmental and dietary materials, 12:29292 (RA;JP) 
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Strontium-90 and cesium-137 in milk (producing districts for 
domestic program) (from Sep. 1984 to Jun. 1985). 
Environmental and dietary materials, 12:29293 (RA;JP) 

Strontium-90 and cesium-137 in milk (consuming districts) 
(from Aug. 1984 to May 1985). Environmental and dietary 
materials, 12:29294 (RA;JP) 

MILK PRODUCTS 
Radioactivity 

Strontium-90 and cesium-137 in milk (powdered milk). 

Environmental and dietary materials, 12:29295 (RA;JP) 
Strontium 90 
Strontium-90 and cesium-137 in milk (powdered milk). 
Environmental and dietary materials, 12:29295 (RA;JP) 
MILKY WAY 
Supernova Remnants 
Supernova remnants, 12:29491 (R;SU;In Russian) 
MINE SHAFTS 

Prior to October 1982, this concept was indexed to SHAFT 

EXCAVATIONS. 
Air Conditioning 

Central cooling of the entire district ventilating current. Final 

report, 12:28283 (R;DE;In German) 
MINE-MOUTH GENERATING PLANTS 


See COAL MINES 
FOSSIL-FUEL POWER PLANTS 


MINERAL OIL 
See LUBRICANTS 
MINERAL WASTES 
Hydraulic Transport 
Improved hydraulic and pneumatic transport, 12:28299 
(R;XE;In German) 
Pneumatic Transport 
Improved hydraulic and pneumatic transport, 12:28299 
(R;XE;In German) 
Water Removal 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 


See also SILICATE MINERALS 
ZEOLITES 


Chemical Activation 
The hydrophobic character of nonsulfide mineral surfaces as 
influenced by double-bond reaction of adsorbed unsaturated 
collector species: Progress report for first year (Oleate on 
fluorite; collophanite activation), 12:28856 (R;US) 
MINING EQUIPMENT 
Automation 
Control and monitoring of mining operations, 12:28287 
(RA;DE;In German) 
MINNESOTA 
Energy Conservation 
A review of a promising partnership: The Department of 
Energy and community foundations: Partners in energy 
conservation grantmaking project (Saint Paul), 12:28716 
(R;US) 
MINORITY GROUPS 
See also BLACK AMERICANS 
Professional Personnel 
Minority Institution Research Travel Program: Summary of 
program activities, fiscal year 1986, 12:29837 (R;US) 
MIRRORS 
See also LASER MIRRORS 
Interferometry 
In-situ shearing interferometry of National Synchrotron Light 
Source mirrors, 12:29074 (R;US) 
Positioning . 
Mirror mount, 12:29104 (P;US) 
Supports 
Mirror mount, 12:29104 (P;US) 
MISGURNUS 
See FISHES 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
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MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (PARTICLE) 
See PARTICLE MODELS 
MODELS (SHELL) 
See SHELL MODELS 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MODERATORS 
See also descriptors for specific moderator materials. 


The Los Alamos liquid hydrogen neutron-moderator system, 
12:28982 (BA;US) 
Performance Testing 
The Los Alamos liquid hydrogen neutron-moderator system, 
12:28982 (BA;US) 
MODULAR COGENERATION POWER PLANTS 
See DUAL-PURPOSE POWER PLANTS 
MOLECULAR IONS 
Coordinate the above descriptor with a descriptor for the specific 
ion. 
See also OXONIUM IONS 
Infrared 
Infrared spectroscopy and radiative lifetimes of molecular ions 
(CHap; CH~; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 
Lifetime 
Infrared spectroscopy and radiative lifetimes of molecular ions 
(CH2~; CH; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 
Vibrational States 
Infrared spectroscopy and radiative lifetimes of molecular ions 
(CH2~; CH; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES 
Photochemical Reactions 
A progress report and proposal concerning the study of 
isotopically selective, two-step, laser photodissociation of 
polyatomic molecules, 12:28938 (R;US) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 


Transport of electrolyte in molten carbonate fuel cells, 
12:28734 (J;US) 
MOLTEN SALT COOLANTS 
See MOLTEN SALTS 
MOLTEN SALTS 
Chemical Explosions 
Potential for overpressurization of the West Valley liquid fed 
ceramic melter by a hypothetical molten salt/aqueous phase 
vapor explosion, 12:28371 (R;US) 
MOLYBDENUM 
Catalytic Effects 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 6 for the period 
December 23, 1986 through March 22, 1987, 12:28266 
(R;US) 
Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 


Laser photochemical etching of molybdenum and tungsten thin 
films by surface halogenation, 12:28796 (R;US) 
Fission Products 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
Effluents 


The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 

Surface Properties 
Comprehensive characterization studies of sulfided molybdena 
catalysts: Final progress report, 12:28314 (R;US) 


MOLYBDENUM 92 TARGET 
Titanium 48 Reactions 

Decay of /sup 138/Eu and /sup 136/Eu and deformation in 

the light Sm region, 12:29648 (BA;US) 
MOLYBDENUM OXIDES 
Surface Properties 

Comprehensive characterization studies of sulfided molybdena 

catalysts: Final progress report, 12:28314 (R;US) 
MOLYBDENUM SULFIDES 
Physical Radiation Effects 

Effects of argon-ion bombardment on the basal-plane surface of 

MoS. Technical report, 12:28852 (R;US) 
Surface Properties 
Comprehensive characterization studies of sulfided molybdena 
catalysts: Final progress report, 12:28314 (R;US) 

MONITOR CODES 

See EXECUTIVE CODES 
MONITORING (RADIATION) 

See RADIATION MONITORING 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCLONAL ANTIBODIES 

Metabolism 
Perifusional techniques for screening antibodies (Ab) in living 
tissue, 12:29353 (J;US) 
MONTICELLO REACTOR 
Monticello, Minnesota, USA 
Design 

A comparison of factors impacting on radiation buildup at the 
Vermont Yankee and Monticello BWRs [boiling-water 
reactors]: Interim report, 12:28523 (R;US) 

Reactor Operation 

A comparison of factors impacting on radiation buildup at the 
Vermont Yankee and Monticello BWRs [boiling-water 
reactors}: Interim report, 12:28523 (R;US) 

MORTALITY 
Epidemiology 

Lung cancer epidemiology in New Mexico uranium miners: 
Third annual report for the period 1 April 1985-15 
December 1985, 12:29391 (R;US) 

MOS TRANSISTORS 
Metal Oxide Silicon transistors. 
Fabrication 

Laser fabrication of interconnect structures on CMOS gate 

arrays, 12:29038 (BA;US) 
MULTI-ELEMENT ANALYSIS 

For analysis of 2 or more elements or isotopes of different 
elements. 

Studies of the analyte-carrier interface in flow injection 
analysis: Project report, June 1, 1984-December 1, 1986, 
12:28879 (R;US) 

MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTISPHERE NEUTRON DETECTORS 

See BONNER SPHERE DETECTORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MUON NEUTRINOS 

Neutrino Oscillation 

Experimental search for muon-neutrino oscillations and 
analysis of the simultaneous mixing of three neutrino flavors, 
12:29558 (R;DE;In German) 

MUONIC ATOMS 
Energy-Level Transitions 

Continuous spectrum of quanta-satellites in the decay of the 
light mu-minus-mesic atom 2s state, 12:29534 (R;SU;In 
Russian) 

MUONIUM 
Photoproduction 

Photoproduction of positronium in the coulomb field of a 

nucleus, 12:29577 (R;SU;In Russian) 





Composite Modeis 


MUONS 
Composite Models 
Constraints on a preonic model for family replication from the 
anomalous magnetic moment of leptons, 12:29569 (R;XA) 
Magnetic Moments 
Constraints on a preonic model for family replication from the 
anomalous magnetic moment of leptons, 12:29569 (R;XA) 
Weak Particle Decay 
Unusual decay modes for the pion and muon, 12:29565 (R;US) 
MUSCLES 
Biomedical Radiography 
Anthropometric-arm radiogrammetric assessment of body 
composition, muscularity, and frame size. Annual report, 27 
May 1981-26 May 1982, 12:29354 (R;US) 
MUSCULAR TISSUE 
See MUSCLES 
MUSTARD 
See BRASSICA 
MUTATIONS 
See also GENE MUTATIONS 
Temperature Dependence 
Evolutionary implications of genetic code deviations, 12:29395 
(R;XA) 
MYCORRHIZAS 
Morphological Changes 
Investigation of morphological changes and resulting 
functional impairment of mycorrhiza of forest trees as a 
result of soil and air pollution, 12:29456 (RA;DE;In German) 
MYELOID LEUKEMIA 
Stochastic Processes 
Evidence of chaotic dynamics during the onset of cancerous 
growth of hematopoietic system, 12:29754 (R;XA) 
MYLAR 
Radiolysis 
Ionizing radiation induced conductivity in Mylar (PET) and 
Kapton (Polyimide), 12:28944 (R;BR;In Portuguese) 


NAI DETECTORS 


Analysis of Chernobyl fallout measured with a RAMP 
detector, 12:29251 (R;US) 
Time Resolution 
Time response of commercial Ge and Nal detectors, 12:29135 
(R;SU;In Russian) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPAP 
Manuals 
National surface water survey: stream survey (pilot, Middle- 
Atlantic Phase 1, Southeast screening, and Middle-Atlantic 
episode pilot). Analytical methods manual, 12:29325 (R;US) 
Surface Waters 
National surface water survey: stream survey (pilot, Middle- 
Atlantic Phase 1, Southeast screening, and Middle-Atlantic 
episode pilot). Analytical methods manual, 12:29325 (R;US) 
NAPHTHALENE 
Environmental Exposure Pathway 
Trophic status of a community can alter the bioavailability and 
toxic effects of contaminants, 12:29319 (R;US) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PR 
See NAPAP 
NATIONAL INSTITUTE FOR PETROLEUM AND ENER 
See NIPER 
NATIONAL SYNCHROTRON LIGHT SOURCE 


See NSLS 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Rates 


Monthly Energy Review, January 1987, 12:28728 (R;US) 
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Fuel Consumption 
Natural gas monthly, February 1987 (Contains glossary), 
12:28330 (R;US) 
Imports 
Natural gas monthly, February 1987 (Contains glossary), 
12:28330 (R;US) 
Prices 
Natural gas monthly, February 1987 (Contains glossary), 
12:28330 (R;US) 
Production 
Natural gas monthly, February 1987 (Contains glossary), 
12:28330 (R;US) 
Software description and user’s guide for the Production of 
Onshore Lower 48 Oil and Gas model, 12:28718 (R;US) 
Sales 
Natural gas monthly, February 1987 (Contains glossary), 
12:28330 (R;US) 
Transport 
Methanol for transportation of natural gas values, 12:28336 
(BA;US) 
Underground Storage 
Natural gas monthly, February 1987 (Contains glossary), 
12:28330 (R;US) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Enhanced Recovery 
Geologic, technical and economic-sensitivity analysis in 
support of the GRI (Gas Research Institute) tight-gas 
reservoirs program. Annual report, November 1985-October 
1986, 12:28333 (R;US) 
Geophysics 
Calibration of a neutron log in partially saturated media IV: 
Effects of sonde-wall gap, 12:28306 (B;US) 
Neutron Logging 
Calibration of a neutron log in partially saturated media IV: 
Effects of sonde-wall gap, 12:28306 (B;US) 
NATURAL GAS DISTRIBUTION SYSTEMS 
Pipes 
Reference standard polyethylene resins and piping materials. 
Final report, October 1, 1985-September 30, 1986, 12:28335 
(R;US) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS PROCESSING PLANTS 
Maintenance 
Development of practical maintenance performance indicators 
for petroleum and natural gas processing plants, 12:28313 
(R;DE;In German) 


Development of practical maintenance performance indicators 
for petroleum and natural gas processing plants, 12:28313 
(R;DE;In German) 

Wear 

Development of practical maintenance performance indicators 
for petroleum and natural gas processing plants, 12:28313 
(R;DE;In German) 

NATURAL GASOLINE PLANTS 
See NATURAL GAS PROCESSING PLANTS 
NAVAL PETROLEUM RESERVE 
Leasing 

Productive reservoir definition, Naval Petroleum Reserve No. 
2, Buena Vista Hills oil and gas field: Investigation and 
compilation of records and studies: Part 2, Detailed 
summary, effective October 1, 1986, 12:28308 (R;US) 

Productive reservoir definition, Naval Petroleum Research No. 
2, Buena Vista Hills oil and gas field: Investigation and 
compilation of records and studies: Part 1, Executive 
summary, effective October 1, 1986, 12:28307 (R;US) 

Productive reservoir definition, Naval Petroleum Reserve No. 
2, Buena Vista Hills oil and gas field: Investigation and 
compilation of records and studies: Part 2, Exhibits, effective 
October 1, 1986, 12:28309 (R;US) 

Resource Assessment 

Productive reservoir definition, Naval Petroleum Reserve No. 

2, Buena Vista Hills oil and gas field: Investigation and 
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compilation of records and studies: Part 2, Detailed 
summary, effective October 1, 1986, 12:28308 (R;US) 
Productive reservoir definition, Naval Petroleum Research No. 
2, Buena Vista Hills oil and gas field: Investigation and 
compilation of records and studies: Part 1, Executive 
summary, effective October 1, 1986, 12:28307 (R;US) 
Productive reservoir definition, Naval Petroleum Reserve No. 
2, Buena Vista Hills oil and gas field: Investigation and 
compilation of records and studies: Part 2, Exhibits, effective 
October 1, 1986, 12:28309 (R;US) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 
Numerical Solution 
A second-order projection method for viscous, incompressible 
flow, 12:29552 (R;US) 
Three-Dimensional Calculations 
Solution of the three-dimensional Navier-Stokes equations for a 
turbulent horseshoe vortex flow. Final report, 1 October 
1985-30 September 1986, 12:29003 (R;US) 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM ALLOYS 
Physical Radiation Effects 
Radiation effects in rare-earth permanent magnets (Nd-Fe-B; 
Sm-Co), 12:28811 (R;US) 
NEODYMIUM ISOTOPES 
De-Excitation 
Magnetic moment and lifetime measurements in /sup 
134,136/Nd, 12:29646 (J;DE) 
Gyromagnetic Ratio 
Magnetic moment and lifetime measurements in /sup 
134,136/Nd, 12:29646 (J;DE) 
Nuclear Deformation 
Magnetic moment and lifetime measurements in /sup 
134,136/Nd, 12:29646 (J;DE) 
NEON 
Muonic Atoms 
Continuous spectrum of quanta-satellites in the decay of the 
light mu-minus-mesic atom 2s state, 12:29534 (R;SU;In 
Russian) 
NEOPLASMS 


See also CARCINOMAS 
MELANOMAS 


Diagnosis 
Computerized tomography and scintigraphy of adrenal tumors, 
12:29370 (RA;AT;In German) 


Perifusional techniques for screening antibodies (Ab) in living 
tissue, 12:29353 (J;US) 
Use of 1*F-fluorodeoxyglucose for diagnosis of tumors, 
12:29373 (RA;AT;In German) 
Disease Incidence 
The probability of cancer causation by a specific earlier 
radiation exposure, 12:29380 (BA;US) 


The probability of cancer causation by a specific earlier 
radiation exposure, 12:29380 (BA;US) 
Metabolism 
Perifusional techniques for screening antibodies (Ab) in living 
tissue, 12:29353 (J;US) 
Neutron Therapy 
Amsterdam fast neutron therapy project. A justification, 
12:29359 (RA;XA) 
Neutron therapy programme at the UCL - survey of 
radiobiological and clinical data, 12:29356 (RA;XA) 
Particle radiation therapy, 12:29358 (RA;XA) 
Proton Beams 
Particle radiation therapy, 12:29358 (RA;XA) 


Exploration of the possibility of high LET radiation for non- 
conventional radiotherapy in cancer. Final report of a co- 
ordinated research programme sponsored by the IAEA 
1981-1985, 12:29355 (R;XA) 


NETHERLANDS 


Dosimetry 
Radiation dosimetry activities in the Netherlands. Inventory 
compiled under the auspices of the Netherlands Commission 
for Radiation Dosimetry, 12:29706 (R;NL) 
Radiation Monitoring 
Second summary progress report on radioactivity 
measurements after the nuclear accident at Chernobyl, 
12:29249 (R;NL;In Dutch) 
Summary progress report on radioactivity measurements after 
the nuclear accident at Chernobyl during May 1-12, 1986, 
12:29248 (R;NL;In Dutch) 
Radiometric Surveys 
Results of measurements of the radioactive contamination of 
the biosphere in the Netherlands, compiled by the CCRX 
1985, 12:28598 (R;NL) 
NEUTRAL BEAM SOURCES 
Thermal Analysis 
Thermal output response analysis on the thermocouples in the 
beam limiters for the JT-60 NBI drift duct. The effective 
thermal conductivity between the thermocouple and the 
beam limiter, 12:29819 (R;JP;In Japanese) 
NEUTRALIZATION (CHEMICAL) 
See PH VALUE 
NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO OSCILLATION 
Introductory talk. 6. Moriond workshop massive neutrinos in 
particle physics and astrophysics, 12:29587 (BA;FR) 
NEUTRINOS 
See also COSMIC NEUTRINOS 
MUON NEUTRINOS 
SOLAR NEUTRINOS 
Mass 
Introductory talk. 6. Moriond workshop massive neutrinos in 
particle physics and astrophysics, 12:29587 (BA;FR) 
Particle Properties 
Properties of neutrinos: Recent results, 12:29562 (R;US) 
NEUTRON ACTIVATION ANALYSIS 


See ACTIVATION ANALYSIS 
NEUTRON REACTIONS 


NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON CAPTURE THERAPY 
Radiosensitizers 
Recent advances in neutron capture therapy (NCT), 12:29360 
(RA;XA) 
NEUTRON DETECTORS 


See also ACTIVATION DETECTORS 
FISSION CHAMBERS 


Calibration 
Calibration of neutron dosemeters in the presence of scattered 
neutrons, 12:29156 (R;DD) 
NEUTRON DIFFUSION EQUATION 
Numerical Solution 
Analysis of infinite domain criticality zones in finite reactors, 
12:28575 (R;US) 
NEUTRON DOSIMETRY 
Research 
Pacific Northwest Laboratory: Annual report for 1986 to the 
Assistant Secretary for Environment, Safety and Health: 
Part 5, Nuclear and operational safety, 12:29246 (R;US) 
NEUTRON LOGGING 
Well Logging Equipment 
Calibration of a neutron log in partially saturated media IV: 
Effects of sonde-wall gap, 12:28306 (B;US) 
NEUTRON RADIOGRAPHY 
Bench-Scale Experiments 
Radiography experiments at Argonne National Laboratory, 
12:28580 (J;US) 
Mathematical Models 
Radiography experiments at Argonne National Laboratory, 
12:28580 (J;US) 
Research Programs 
Neutron radiography at UJV, 12:29021 (RA;CS;In Czech) 





NEUTRON REACTIONS 
Breakup Reactions 


NEUTRON REACTIONS 
Breakup Reactions 
Research on tritium breeding and neutron multiplication by 
lithium system, 12:29828 (R;JP;In Japanese) 


Evaluation of the neutron cross sections for Pu-240, 12:29666 

(R;US) 
Elastic Scai 

Structure of '‘C via elastic and inelastic neutron scattering 
from ‘°C: Measurement, R-matrix analysis, and shell model 
calculations, 12:29635 (R;US) 

Fission 

Evaluation of the neutron cross sections for Pu-240, 12:29666 
(R;US) 

Measurement of multiplicity and total energy of gamma 
radiation following the U-235 fission induced by resonance 
neutrons, 12:29664 (R;SU;In Russian) 

Inelastic Scattering 

Structure of !‘C via elastic and inelastic neutron scattering 
from ‘°C: Measurement, R-matrix analysis, and shell model 
calculations, 12:29635 (R;US) 

Structures of (n,n’) neutron spectra for Al-27, Mn-55, Fe-56, 
Nb-93 and Bi-209 with 14 MeV incident neutrons, 12:29641 
(R;JP) 

Kerma 

Evaluation of neutron-®°Li and -"Li interaction cross-sections 

for calculating kerma factors, 12:29636 (R;XA) 


Evaluation of the neutron cross sections for Pu-240, 12:29666 
(R;US) 
NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 


An advanced hadron facility: A combined kaon factory and 
cold-neutron source, 12:29097 (R;US) 
Fabrication 
Fabrication of 50-mg *5*Cf neutron sources for the FDA 
[Food and Drug Administration] activation analysis facility, 
12:28428 (R;US) 
NEUTRON SPECTROMETERS 
CAMAC System 
User's guide for the triple-axis spectrometer HB3, 12:28972 
(R;NL) 
Operation 
User’s guide for the triple-axis spectrometer HB3, 12:28972 
(R;NL) 
NEUTRON STARS 
Gravitational Waves 
Search for rapidly modulated emission in bright X-ray sources 
using the HEAO A-1 data base. Final report, 12:29495 
(R;US) 
NEUTRON TRANSPORT 
M Codes 
Monte Carlo method in radiation transport, 12:28574 (R;BR;In 
Portuguese) 
Monte Carlo Method 
Monte Carlo method in radiation transport, 12:28574 (R;BR;In 
Portuguese) 


Codes 
Testing of a JEF-1 based WIMS-D cross section library for 
migration area and k-infinity predictions for LWHCR 
lattices, 12:28611 (R;CH) 
NEUTRON-DEFICIENT ISOTOPES 
Energy Levels 
Trends in the study of light proton-rich nuclei, 12:29629 
(BA;US) 
Nuclear Structure 
Trends in the study of light proton-rich nuclei, 12:29629 
(BA;US) 
NEUTRON-RICH ISOTOPES 
Decay 


Nuclear decay data. An important interface between basic and 
applied science, 12:29701 (BA;US) 
Half-Life 
Nuclear decay data. An important interface between basic and 
applied science, 12:29701 (BA;US) 
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Neutron Emission 
B-delayed fission calculations for the astrophysical r-process, 
12:29703 (BA;US) 
NEUTRONS 
See also FISSION NEUTRONS 
Quality Factor 
Quality factors, 12:29390 (R;US) 
NEVADA TEST SITE 
Hydrology 
A reconnaissance investigation of hydrogeochemistry and 
hydrology of Rainier Mesa, 12:29470 (R;US) 
Seismic Surveys 
A seismic study of Yucca Mountain and vicinity, Southern 
Nevada: Data report and preliminary results, 12:28420 
(R;US) 
NEW HAMPSHIRE 
Biomass 
Biomass statistics for New Hampshire - 1983. Forest Service 
Resource Bulletin (Final), 12:28729 (R;US) 
NEW MEXICO 
Coal Deposits 
Char-oil-water slurry study, 12:28301 (R;US) 
NEW YORK CITY 
Energy Conservation 
A review of a promising partnership: The Department of 
Energy and community foundations: Partners in energy 
conservation grantmaking project, 12:28716 (R;US) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NICKEL 
Biological Effects 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 
Bonding 
Intermixing at nickel-porous zirconia junctions, 12:28793 
(R;US) 
Catalytic Effects 
A transient-kinetic study of nickel-catalyzed methanation: 
Performance report, 12:28262 (R;US) 
Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 
Plating 
In situ measurement of strain during electrodeposition, 
12:28830 (J;US) 
Water Pollution Control 
Influence of heavy metals on bacterial degradation of organic 
matter in running waters, 12:29322 (R;DE;In German) 
NICKEL 58 TARGET 
Pion Minus Reactions 
Pion absorption in nuclei: The (zrip.p) reactions, 12:29640 
(R;US) 
Pion Plus Reactions 
Pion absorption in nuclei: The (7*~,p) reactions, 12:29640 
(R;US) 
NICKEL 64 REACTIONS 
Heavy Ion Fusion Reactions 
Measurement of the nuclear level density at high spins, 
12:29658 (J;DE) 
NICKEL ALLOYS 
See also NICKEL BASE ALLOYS 
Activation Analysis 
Testing of possible application of Cf neutron source in 
determining boron distribution by autoradiography, 12:28890 
(RA;CS;In Czech) 
Anodization 
Evidence of chemical passivity in amorphous Ni-20P alloy, 
12:28832 (J;US) 
Corrosion Resistance 
Corrosion behavior of ion beam mixed amorphous NiNb 
coating, 12:28831 (J;US) 
Electrochemical Corrosion 
Evidence of chemical passivity in amorphous Ni-20P alloy, 
12:28832 (J;US) 
Fabrication 
Corrosion behavior of ion beam mixed amorphous NiNb 
coating, 12:28831 (J;US) 
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Passivity 
Evidence of chemical passivity in amorphous Ni-20P alloy, 
12:28832 (J;US) 
NICKEL BASE ALLOYS 
Phase Diagrams 
Liquid-solid phase equilibra of the (Ni-G-Co-W)-Al-Ta 
multiconstituant system, type super alloys, 12:28808 
(R;DZ;In French) 
NICKEL CHLORIDES 
Biological Effects 
Induction of breaks and functional modifications in cellular 
DNA by metal ions, 12:29467 (BA;US) 
NICKEL COMPLEXES 
Crystal Structure 
Carbon dioxide chemistry and electrochemistry of a binuclear 
cradle complex of Ni(0), Nie(u-CNMe)(CNMe):(PPh2CH2P 
Phe)e, 12:28936 (J;US) 
Redox Reactions 
Carbon dioxide chemistry and electrochemistry of a binuclear 
cradle complex of Ni(0), Nie(u-CNMe)(CNMe)2(PPh2CH2P 
Phe)s, 12:28936 (J;US) 
NICKEL COMPOUNDS 
See also NICKEL CHLORIDES 
NICKEL OXIDES 
Dielectric Properties 
Complex dielectric constants for selected near-millimeter-wave 
materials at 245 GHz, 12:28836 (R;US) 
NICKEL OXIDES 
Catalysis 
The catalysis of the oxygen evolution reaction by iron 
impurities in thin film nickel oxide electrodes, 12:28693 
(J;US) 
Impurities 
The catalysis of the oxygen evolution reaction by iron 
impurities in thin film nickel oxide electrodes, 12:28693 
G;US) 
NICKEL-IRON BATTERIES 
See IRON-NICKEL BATTERIES 
NIGHTGLOW 
See AIRGLOW 
NIOBIUM 93 TARGET 
Neutron Reactions 
Structures of (n,n’) neutron spectra for Al-27, Mn-55, Fe-56, 
Nb-93 and Bi-209 with 14 MeV incident neutrons, 12:29641 


(R;JP) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
Corrosion Resistance 
Corrosion behavior of ion beam mixed amorphous NiNb 
coating, 12:28831 (J;US) 
Fabrication 
Corrosion behavior of ion beam mixed amorphous NiNb 
coating, 12:28831 (J;US) 


vity 
Short-range order and superconductivity in binary alloys 


containing V, Nb and Ta, 12:29747 (R;XA) 
S 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:28977 (R;US) 
NIOBIUM BASE ALLOYS 


Creep behavior of the niobium alloy PWC-11 (Nb - 1 Zr - 0.1 
C), 12:28802 (R;US) 
NIOBIUM NITRIDES 
Reflectivity 
Microwave surface resistance of reactively sputtered NbN thin 
films, 12:28842 (TA;US) 
NIOBIUM ORES 
Processing 
Environmental assessment for renewal of source material 
license No. STB-401 (Docket No. 40-6563), 12:28353 (R;US) 
NIPER 
Research Programs 
[National Institute for Petroleum and Energy Research]: 1986 
annual report, 12:28312 (R;US) 


NITRATES 
Ecological Concentration 
Short- and long-time effects of pollutants from atmosphere on 
soil and ground water (among other discharge components) 
of selected forest areas, 12:29266 (RA;DE;In German) 
Water, nutrient and pollutant dynamics of characteristic soil 
types in Schleswig-Holstein, 12:29273 (RA;DE;In German) 
Quantitative Chemical Analysis 
Ion exchange separation of nitrate from uranium compounds 
and its determination by spectrophotometry and ion 
chromatography, 12:28360 (R;BR;In Portuguese) 
Soil Chemistry 
Heterotrophic nitrification in acid soils, 12:29281 (RA;DE;In 
German) 
NITRIC OXIDE 
NO. 
Adsorption 
Comprehensive characterization studies of sulfided molybdena 
catalysts: Final progress report, 12:28314 (R;US) 
Photo-sensitized decomposition of N/sub 2/0 and NO 
adsorbed on zinc oxide, 12:29228 (TJ;DE;In German) 
Photochemical Reactions 
Photo-sensitized decomposition of N/sub 2/O and NO 
adsorbed on zinc oxide, 12:29228 (TJ;DE;In German) 
NITROGEN 
Activation Analysis 
Applications of neutron induced particle tracks for materials 
analysis, 12:28914 (R;US) 
NAA determination of biogenic element contents in plants 
using 14 MeV neutrons, 12:28889 (RA;CS;In Slovak) 
Deposition 
Deposition of elements in mixed fir forests in the Southern 
Black Forest, 12:29212 (RA;DE;In German) 
Mineral Cycling 
Acid precipitation impacts on agricultural soil management 
practices, 12:29260 (R;US) 
Photoionization 
Total and dissociative photoionization cross sections of Nz 
from threshold to 107 eV, 12:28941 (R;US) 
NITROGEN 14 REACTIONS 
Compound-Nucleus Reactions 
Statistical aspects of highly excited and non-equilibrium 
nuclear systems, 12:29685 (J;FR) 
NITROGEN 15 
Isotope Separation 
Theorical and experimental analysis of nitrogen-15 isotope 
enrichment by nitrogen monoxide and nitric acid system, 
12:28925 (R;BR;In Portuguese) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROUS OXIDE 
Air Pollution 
Changes in the nutrient situation of forest soil as a result of 
anthropogenic pollution, 12:29284 (RA;DE;In German) 
Air Pollution Control 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
Eagle series data report: 1983 nitrogen tetroxide spills, 
12:29225 (R;US) 
Atom Collisions 
Infinite-order sudden approximation for collisions involving 
molecules in Pi electronic states: a new derivation and 
calculations of rotationally inelastic cross sections for NO(x 
superscript 2 Pi) + He and Ar, 12:29528 (R;US) 
Biological Effects 
Fine structure and ultracytochemical studies on pines and 
spruce exposed to SO/sub 2/, ozone and NO/sub X/, 
12:29414 (RA;DE;In German) 
Chemical Spills 
Eagle series data report: 1983 nitrogen tetroxide spills, 
12:29225 (R;US) 





Combustion Control 
Ultra-low NOx gas turbine combustion system. Annual report, 
October 1985-September 1986, 12:29040 (R;US) 
Deposition 
The integrated forest study on effects of atmospheric 
deposition: A status report, 12:29202 (R;US) 
Ecological Concentration 
Air pollution levels and regulations in the United Kingdom, 
12:29196 (R;US) 
Air pollution levels and regulations in Canada, 12:29253 
(R;US) 
Trace gas and aerosol measurements at Whiteface Mountain, 
New York: Final report, 12:29198 (R;US) 
Environmental Effects 
Deposition, accumulation and washout of toxic airborne 
pollutants, 12:29282 (RA;DE;In German) 
Removal 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
German FGD/de-NOx (flue-gas desulfurization/denitrification) 
experience, 12:28272 (R;US) 
Soil Chemistry 
Deposition, accumulation and washout of toxic airborne 
pollutants, 12:29282 (RA;DE;In German) 
Toxicity 
Effects of ozone and NOx, 12:29449 (RA;DE;In German) 
NITROUS OXIDE 
N20. 
Adsorption 
Photo-sensitized decomposition of N/sub 2/0 and NO 
adsorbed on zinc oxide, 12:29228 (TJ;DE;In German) 
Photochemical Reactions 
Photo-sensitized decomposition of N/sub 2/O and NO 
adsorbed on zinc oxide, 12:29228 (TJ;DE;In German) 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
See also LIQUID PENETRANT INSPECTION 


Study of the simulation of working of ultrasonic equipment in 
order to optimize the nondestructive control conditions, 
12:28576 (R;DZ;In French) 

Ultrasonic Waves 

Study of the simulation of working of ultrasonic equipment in 
order to optimize the nondestructive control conditions, 
12:28576 (R;DZ;In French) 

NONLINEAR PLASMA INSTABILITIES 
See PARAMETRIC INSTABILITIES 
NONLINEAR PROBLEMS 

Convenient total variation diminishing conditions for nonlinear 

difference schemes. Final report, 12:29782 (R;US) 
Computerized Simulation 

Graphics and movies for nonlinear finite element simulations, 

12:29881 (BA;US) 
Finite Element Method 

Graphics and movies for nonlinear finite element simulations, 

12:29881 (BA;US) 
Plasma Waves 
Nonlinear evolution of longitudinal plasma waves, 12:29789 


See NONLINEAR PROBLEMS 
NONMETALS 
See also CARBON 
HYDROGEN 
NITROGEN 


OXYGEN 
PHOSPHORUS 
Crystal Defects 
General qualitative study of point and extended defects and 
their interactions in non-metallic systems. Annual technical 
report, 1 January-31 December 1986, 12:29713 (R;US) 


General qualitative study of point and extended defects and 
their interactions in non-metallic systems. Annual technical 
report, 1 January-31 December 1986, 12:29713 (R;US) 
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Solids 
General qualitative study of point and extended defects and 
their interactions in non-metallic systems. Annual technical 
report, 1 January-31 December 1986, 12:29713 (R;US) 
NONRADIOACTIVE WASTE DISPOSAL 
See WASTE DISPOSAL 
NONRADIOACTIVE WASTES 


See GASEOUS WASTES 
LIQUID WASTES 
SOLID WASTES 


NORTH ANNA-2 REACTOR 
Mineral, Virginia, USA 
Steam Generators 
Hideout of impurities in steam generators during heat-up and 
power ascension: Final report, 12:28529 (R;US) 
Water Chemistry 
Hideout of impurities in steam generators during heat-up and 
power ascension: Final report, 12:28529 (R;US) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHERN STATES MONTICELLO REA 
See MONTICELLO REACTOR 
NOS. 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NPR REACTOR 
See N-REACTOR 
N-REACTOR 
Environmental Policy 
Prioritization and budgeting of environmental projects at 
DOE's N Reactor using the project/2 report writer and 
resource scheduling, 12:28550 (R;US) 
Reactor Operation 
Prioritization and budgeting of environmental projects at 
DOE's N Reactor using the project/2 report writer and 
resource scheduling, 12:28550 (R;US) 
NRTS-ETR REACTOR 
See ETR REACTOR 
NSLS 
Mirrors 
In-situ shearing interferometry of National Synchrotron Light 
Source mirrors, 12:29074 (R;US) 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Data Compilation 
Testing of the ENDF/B-V nuclear data library in thermal 
benchmark experiments: Final report, 12:28522 (R;US) 
Data Covariances 
Nuclear data and measurements series: Some comments on the 
effects of long-range correlations in covariance matrices for 
nuclear data, 12:29625 (R;US) 
NUCLEAR ENERGY 
Reviews 
Nuclear power in questions and answers, 12:29843 (R;CS;In 
Czech) 
NUCLEAR ENGINEERING 
Education 
Historically Black Colleges and Universities Nuclear Energy 
Training Program: Summary of program activities, fiscal 
year 1986, 12:29836 (R;US) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
Atmospheric Explosions 
Ozone formation and ion chemistry in oxygen radiolysis. 
Technical report, 1 September 1985-25 March 1986, 12:28943 
(R;US) 
Craters 
Pacific Enewetak Atoll Crater Exploration (PEACE) program, 
Enewetak Atoll, Republic of the Marshall Islands. Part 1. 
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Drilling operations and descriptions of boreholes in vicinity 
of KOA and OAK craters, 12:29184 (R;US) 
Fires 
Interactions and spreading of adjacent large area fires. 
Technical report, 15 November 1984-31 March 1986, 
12:29183 (R;Us) 
Radiation Hazards 
Station blackout at nuclear power plants: Radiological 
implications for nuclear war, 12:28668 (R;US) 
Radiation Protection 
Approximate procedures for calculating protection from initial 
nuclear radiation from weapons, 12:29187 (R;US) 
Underground Explosions 
Some simulation studies on seismic-magnitude estimators, 
12:29185 (R;US) 


Progress in extending burnup of LWR fuel, 12:28527 (R;US) 

ics 

Progress in extending burnup of LWR fuel, 12:28527 (R;US) 

Quantitative Chemical Analysis 

Nuclear fuel materials analysis using thermal neutron capture 

gamma rays, 12:28361 (R;BR) 
NUCLEAR INDUSTRY 
Radiation Accidents 

1945-1985-40 years of Nuclear Industry: an overview of 

important radiation accidents, 12:28645 (R;BR;In French) 
NUCLEAR MEDICINE 
Diagnostic Techniques 

Comparison of nuclear medical versus radiological methods in 
respect to their time course, 12:29364 (RA;AT;In German) 

OERG-bulletin 1986/2, 12:29363 (R;AT;In German) 

Meetings 
OERG-bulletin 1986/2, 12:29363 (R;AT;In German) 
Tracer T 
Use of '*F-fluorodeoxyglucose for diagnosis of tumors, 
12:29373 (RA;AT;In German) 
NUCLEAR MODELS 
See also COLLECTIVE MODEL 
SHELL MODELS 
Nuclear astrophysics away from stability, 12:29700 (BA;US) 
Gamow-Teller Rules 

Random phase approximation calculations of gamow-teller B- 
strength functions in the A = 80-100 region with Woods- 
Saxon wave functions, 12:29692 (BA;US) 

Random Phase Approximation 

Random phase approximation calculations of gamow-teller B- 
strength functions in the A = 80-100 region with Woods- 
Saxon wave functions, 12:29692 (BA;US) 

Strength Functions 

Random phase approximation calculations of gamow-teller B- 
strength functions in the A = 80-100 region with Woods- 
Saxon wave functions, 12:29692 (BA;US) 

NUCLEAR PHYSICS 

Use only for indexing articles of very broad coverage, such as 

annual reviews, text books, etc. 
Education 

Historically Black Colleges and Universities Nuclear Energy 

Training Program: Summary of program activities, fiscal 
year 1986, 12:29836 (R;US) 
Research Programs 

Nuclear Physics Laboratory: Annual report, 1986, 12:29626 
(R;US) 

The leap to produce heavy nuclei at the limits of nuclear 
stability, 12:29631 (BA;US) 

Theoretical studies of multistep processes, isospin effects in 
nuclear scattering, and meson and baryon interactions in 
nuclear physics: [Annual] progress report, May 1, 1986 to 
April 30, 1987, 12:29670 (R;US) 

Reviews 

Concluding remarks (Relativistic nuclear physics), 12:29684 

G;NL) 
NUCLEAR POWER 
Cost 


for competitive nuclear power into the 21st century, 
12:28570 (R;XX) 


NUCLEAR POWER PLANTS 
Radiation Hazards 


Forecasting 
Prospects for nuclear power development in the medium term 
(up to 2000), 12:28567 (R;XX) 
International Cooperation 
International cooperation in advanced nuclear systems. An 
option for the future, 12:28569 (R;XX) 
Planning 
Nuclear power status and prospects in the USSR, 12:28568 


(R;XX) 
Regional Cooperation 
Energy options and regional cooperation on nuclear energy in 
the Asia-Pacific region, 12:28565 (R;XX) 
Reviews 
Spanish nuclear adventure. From the past into the future, 
12:28518 (R;XX) 
Technology Transfer 
International cooperation in advanced nuclear systems. An 
option for the future, 12:28569 (R;XX) 
NUCLEAR POWER PLANTS 
Ishikawajima-Harima Engineering Review, Vol. 26, No. 2, 
November 1986, 12:28969 (R;US) 
Availability 
Licensed operating reactors: Status summary report, Data as of 
08-31-86, 12:28521 (R;US) 
Blackouts 
Station blackout at nuclear power plants: Radiological 
implications for nuclear war, 12:28668 (R;US) 
Chemical Radiation Effects 
Radiation chemistry in nuclear power plants, 12:28520 
(RA;CS;In Czech) 
Computerized Control Systems 
Computerized diagnostic aid-success path monitor: Final 
report, 12:28627 (R;US) 
Containment 
Heat dissipating nuclear reactor with metal liner, 12:28681 
(P;US) 
Decontamination 
Research into surface decontamination at the Nuclear Research 
Institute in the period 1981 to 1985, 12:28648 (RA;CS;In 
Czech) 
Engineered Safety Systems 
Computerized diagnostic aid-success path monitor: Final 
report, 12:28627 (R;US) 
Environmental Impacts 
Population dose commitments due to radioactive releases from 
nuclear power plant sites in 1983, 12:28600 (R;US) 


Training methods in non-destructive examination with 
ultrasonic testing, 12:28646 (R;DE) 
Maintenance 
Maintenance facilities, stores and records, 12:28594 (R;DE) 
Outages 
Plant layup and equipment preservation sourcebook: Interim 
report, 12:28524 (R;US) 
Personnel 
Case study - Argentina, 12:28591 (R;DE) 
Educational systems - educational qualification of nuclear 
power plant personnel, 12:28587 (R;DE) 
Establishing competence, 12:28592 (R;DE) 
Training centres - organization and management, 12:28589 
(R;DE) 
Training methods in non-destructive examination with 
ultrasonic testing, 12:28646 (R;DE) 
Verifying competence of operations personnel in nuclear 
power plants, 12:28586 (R;DE) 
Physical Radiation Effects 
Radiation chemistry in nuclear power plants, 12:28520 
(RA;CS;In Czech) 
Power Generation 
Licensed operating reactors: Status summary report, Data as of 
08-31-86, 12:28521 (R;US) 
Radiation Hazards 
Using cost/risk procedures to establish recovery criteria 
following a nuclear reactor accident, 12:28674 (J;US) 





NUCLEAR POWER PLANTS 
Radioactive Effiuents 


Radioactive Effiuents 

Population dose commitments due to radioactive releases from 

nuclear power plant sites in 1983, 12:28600 (R;US) 
Reactor Accidents 
Station blackout at nuclear power plants: Radiological 
implications for nuclear war, 12:28668 (R;US) 
Reactor Commissioning 
Problems facing a first nuclear power plant, 12:28590 (R;DE) 
Reactor Components 

Plant layup and equipment preservation sourcebook: Interim 
report, 12:28524 (R;US) 

Seismic qualification of equipment in operating nuclear power 
plants: Unresolved Safety Issue A-46, 12:28656 (R;US) 

Reactor Control Systems 

Advanced Control Test Operation (ACTO) facility, 12:28584 
(R;US) 

IMAGE information monitoring and applied graphics software 
environment for the IBM-PC: Volume 1, User’s manual for 
Version 1.0, 12:28585 (R;US) 

Reactor Cooling Systems 

Plant layup and equipment preservation sourcebook: Interim 

report, 12:28524 (R;US) 
Reactor Operation 

Licensed operating reactors: Status summary report, Data as of 
08-31-86, 12:28521 (R;US) 

Seismic qualification of equipment in operating nuclear power 
plants: Unresolved Safety Issue A-46, 12:28656 (R;US) 

Study of operating procedures in nuclear power plants: 
Practices and problems, 12:28659 (R;US) 

Reactor Operators 

Shift systems in nuclear power plants - aspects for planning, 
shift systems, utility practice, 12:28593 (R;DE) 

Verifying competence of operations personnel in nuclear 
power plants, 12:28586 (R;DE) 

Risk Assessment 

Application of risk perspectives in the analysis and evaluation 
of operational data, 12:28632 (RA;XA) 

As-operated Safety Analysis Report (ASAR). The Swedish 
way of combining risk analysis and operating experience, 
12:28634 (RA;XA) 

Combining risk analysis and operating experience. Report of a 
technical committee meeting held in Vienna, 25-29 
November 1985, 12:28631 (R;XA) 

In-plant data collection system for estimating risk oriented 
component failure rates - Methodology and general 
principles, 12:28642 (RA;XA) 

Monte Carlo sampling for generalized knowledge dependence 
with application to human reliability, 12:28637 (RA;XA) 

Precursor studies, 12:28635 (RA;XA) 

Safety performance indicators based on operating experience, 
12:28633 (RA;XA) 

Uncertainties in statistical data, 12:28636 (RA;XA) 

NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR RADII 
C Codes 

Calculation of energy levels, wave functions, density and RMS 
nucleus radii by the method of expansion over 
hyperspherical functions. FORTRAN program, 12:29683 
(R;SU;In Russian) 

NUCLEAR REACTIONS 
See also COMPOUND-NUCLEUS REACTIONS 
HADRON REACTIONS 
HEAVY ION FUSION REACTIONS 
PHOTONUCLEAR REACTIONS 
THERMONUCLEAR REACTIONS 
Cross Sections 

The importance of level structure in nuclear reaction cross- 

section calculations, 12:29699 (BA;US) 
Multiple Production 
Pion interferometry theory for the hydrodynamic stage of 
multiple processes, 12:29573 (R;SU) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR STRUCTURE 


Evolution of nuclear shapes at high spins, 12:29691 (BA;US) 
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Research Programs 
In-beam spectroscopy using the (t,p) reaction. Recent results 
near A = 100, 12:29632 (BA;US) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 


Radiation Hardening 
Dose-rate hardness-assurance guidelines. Technical report, 1 
March 1982-14 November 1985, 12:29186 (R;US) 
Simulators 
Modeling thermal environments in large blast/thermal 
simulator (LB/TS). Technical report, 17 March 1983-28 
February 1984, 12:29179 (R;US) 
Specifications 
Software analysis document for DOEDEF Translator Module 
Pool A, 12:29871 (R;US) 
NUCLEI 
See also DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
ISOMERIC NUCLEI 
LIGHT NUCLEI 
MAGIC NUCLEI 
ODD-ODD NUCLEI 
Boson-Fermion Symmetry 
Supersymmetry in nuclei. Recent developments, 12:29694 
(BA;US) 
E2-Transitions 
Evolution of nuclear shapes at high spins, 12:29691 (BA;US) 
Energy Levels 
The importance of level structure in nuclear reaction cross- 
section calculations, 12:29699 (BA;US) 
High Spin States 
Evolution of nuclear shapes at high spins, 12:29691 (BA;US) 
Isomer Ratio 
The importance of level structure in nuclear reaction cross- 
section calculations, 12:29699 (BA;US) 
Nuclear Structure 
Evolution of nuclear shapes at high spins, 12:29691 (BA;US) 
Supersymmetry 
Supersymmetry in nuclei. Recent developments, 12:29694 
(BA;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON REACTIONS 
See also NEUTRON REACTIONS 
PROTON REACTIONS 
Inelastic Scattering 
Overview of polarization in intermediate energy nucleon- 
nucleus inelastic scattering, 12:29687 (J;JP) 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
Isotope Production 
B-delayed fission calculations for the astrophysical r-process, 
12:29703 (BA;US) 
Nuclear Reaction Kinetics 
B-delayed fission calculations for the astrophysical r-process, 
12:29703 (BA;US) 
Nuclear astrophysics away from stability, 12:29700 (BA;US) 
Shell-model calculations of B-decay rates for s- and r-process 
nucleosyntheses, 12:29702 (BA;US) 
R Process 
B-delayed fission calculations for the astrophysical r-process, 
12:29703 (BA;US) 
Shell-model calculations of B-decay rates for s- and r-process 
nucleosyntheses, 12:29702 (BA;US) 
S Process 
Shell-model calculations of B-decay rates for s- and r-process 
nucleosyntheses, 12:29702 (BA;US) 
NUCLEOTIDES 
Biological Functions 
Poly(ADP-ribose): A cellular signal of DNA damage, 12:29352 
(BA;US) 
Biological Radiation Effects 
Poly(ADP-ribose): A cellular signal of DNA damage, 12:29352 
(BA;US) 
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NUMERICAL ANALYSIS 
Research conducted at the Institute for Computer Applications 
in Science and Engineering in applied mathematics, 
numerical analysis and computer science. Final semiannual 
report, 1 April-30 September 1986, 12:29010 (R;US) 


Fertilizers 
Uptake of nutrients and pollutants in the fine roots of damaged 
conifer species, 12:29453 (RA;DE;In German) 
Mass Transfer 
Interreservoir interactions: Effects of a new reservoir on 
organic matter production and processing in a multiple- 
impoundment series, 12:29310 (R;US) 
Uptake 
Uptake of nutrients and pollutants in the fine roots of damaged 
conifer species, 12:29453 (RA;DE;In German) 


Oo 


OAK RIDGE 
Air Pollution Monitoring 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 2, Data presentation, 12:29232 (R;US) 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 1, summary and conclusions, 12:29231 (R;US) 
OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OCCLUSION COMPLEXES 
See CLATHRATES 


Attitudes 


The 1986 residential occupant survey, 12:28754 (R;US) 
Surveys 


The 1986 residential occupant survey, 12:28754 (R;US) 
OCCUPATIONAL SAFETY 
Manufacture of thin-film photovoltaic cells: characterization 
and management of phosphine hazards, 12:28470 (R;US) 
Curriculum Guides 
DOE contractor radiation safety CBT [computer based 
training] course, 12:29392 (R;US) 
Dose Limits 
Radiation protection in handling ionizing radiation sources, 
12:29397 (RA;CS;In Czech) 
OCEAN THERMAL POWER PLANTS 
Design 
Open-cycle ocean thermal energy conversion (OTEC): Status 
and potential, 12:28491 (BA;US) 
Site Selection 
Deep wells for OTEC application, 12:28492 (BA;US) 
Water Wells 
Deep wells for OTEC application, 12:28492 (BA;US) 
ODD-ODD NUCLEI 
Odd protons, odd neutrons. 
See also BISMUTH 206 
DEUTERIUM 
EUROPIUM 136 
EUROPIUM 138 
FLUORINE 18 
LITHIUM 6 
MANGANESE 54 
POTASSIUM 40 
SILVER 108 
SODIUM 24 
YTTRIUM 88 
YTTRIUM 90 
YTTRIUM 98 
Boson-Fermion Symmetry 
Boson-fermion symmetries and dynamical supersymmetries for 
odd-odd nuclei, 12:29695 (BA;US) 
Supersymmetry 
Boson-fermion symmetries and dynamical supersymmetries for 
odd-odd nuclei, 12:29695 (BA;US) 


OFF-GAS SYSTEMS 
Design 
Reference vitrification process and equipment description with 
results from checkout testing, 12:28374 (R;US) 
OFFSHORE PLATFORMS 


Includes gravity or fixed, floating, and towed platforms. 


Compliant tower applicability offshore Northern Europe, 
12:29052 (RA;NO) 
Meetings 
Production systems conference. Offshore Northern Seas -86, 
Stavanger (Norway), 26-29 August 1986, 12:29053 (R;NO) 
Performance 
Compliant tower applicability offshore Northern Europe, 
12:29052 (RA;NO) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND OILS 
See BITUMENS 
OIL SANDS 
In-Situ Combustion 
The numerical simulation of four forward combustion tube 
experiments using the tar sand triangle resource, 12:28341 
(R;US) 
Mapping 
CSAMT mapping of a Utah tar sand steamflood, 12:28343 
(J;US) 
Steam Injection 
Steamflooding of preheated tar sand, 12:28340 (R;US) 
Steam Soak Processes 
CSAMT mapping of a Utah tar sand steamflood, 12:28343 
(J;US) 
Temperature Distribution 
CSAMT mapping of a Utah tar sand steamflood, 12:28343 
(J;US) 
OIL SHALE PROCESSING PLANTS 
Waste Disposal 
Evaluation of retorted oil shale as a liner material for retorted- 
shale disposal sites. Final report, June 1981-December 1986, 
12:28345 (R;US) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 
Hydrotorting Process 
Project No. 266 068 Hydroretorting - SGU with the appendix 
‘The Hytort Process’. Final report to the National Energy 
Administration (Application of the HYTORT process to 
Swedish oil shales), 12:28342 (R;SE;In Swedish and English) 
Oil Yields 
Project No. 266 068 Hydroretorting - SGU with the appendix 
‘The Hytort Process’. Final report to the National Energy 
Administration (Application of the HYTORT process to 
Swedish oil shales), 12:28342 (R;SE;In Swedish and English) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Biological Effects 
No. 2 fuel-oil compound retention and release by Mytilus 
edulis: 1983 Cape Cod Canal oil spill. Technical report, 
12:28325 (R;US) 
Expert Systems 
Emergency management of inland oil and hazardous chemical 
spills: A case study in knowledge engineering, 12:28326 
(BA;US) 
Waste Management 
Emergency management of inland oil and hazardous chemical 
spills: A case study in knowledge engineering, 12:28326 
(BA;US) 
OIL WELLS 
Carbon Dioxide Injection 
Improvement of CO: flood performance: Annual report for the 
period October 1985-October 1986, 12:28310 (R;US) 
Production 
Productive reservoir definition, Naval Petroleum Reserve No. 
2, Buena Vista Hills oil and gas field: Investigation and 





Production 


compilation of records and studies: Part 2, Detailed 
summary, effective October 1, 1986, 12:28308 (R;US) 
Productive reservoir definition, Naval Petroleum Research No. 
2, Buena Vista Hills oil and gas field: Investigation and 
compilation of records and studies: Part 1, Executive 
summary, effective October 1, 1986, 12:28307 (R;US) 
Productive reservoir definition, Naval Petroleum Reserve No. 
2, Buena Vista Hills oil and gas field: Investigation and 
compilation of records and studies: Part 2, Exhibits, effective 
October 1, 1986, 12:28309 (R;US) 
Waterflooding 
Multi-pattern low-tension demonstration flood Big Muddy 
field: [Technical progress report], January through March 
1987, 12:28311 (R;US) 
OKLO PHENOMENON 
Nuclear Reaction Kinetics 
Oklo phenomenon, or ‘What does it take to operate a uranium 
furnace’, 12:28349 (R;DE;In German) 
OLEIC ACID 


The hydrophobic character of nonsulfide mineral surfaces as 
influenced by double-bond reaction of adsorbed unsaturated 
collector species: Progress report for first year (Oleate on 
fluorite; collophanite activation), 12:28856 (R;US) 

Salts 

The hydrophobic character of nonsulfide mineral surfaces as 
influenced by double-bond reaction of adsorbed unsaturated 
collector species: Progress report for first year (Oleate on 
fluorite; collophanite activation), 12:28856 (R;US) 

ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE MEASUREMENT SYSTEMS 
Data Processing 

Sophisticated systems for analysing standard signals of a PWR 

NPP for diagnostic purposes, 12:28545 (R;HU) 
ONTOGENESIS 


Changes in expression of murine alpha- and beta-globin genes 
during development, 12:29348 (R;US) 
OPACITY 
Standards 
Opacity provisions: Background information for promulgated 
amendments, 12:29256 (R;US) 
OPERATION (REACTOR) 
See REACTOR OPERATION 
OPERATORS (MATHEMATICAL) 
See MATHEMATICAL OPERATORS 
OPERATORS(QUANTUM FIELD THEORY) 
See QUANTUM OPERATORS 
OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OPTICAL DENSITY 
See OPACITY 
OPTICAL EQUIPMENT 
Alignment 
Adapter plate assembly for adjustable mounting of objects, 
12:28980 (P;US) 
Computer-Aided Manufacturing 
Advanced fabrication of optical materials, 12:28871 (R;US) 
Positioning 
Adapter plate assembly for adjustable mounting of objects, 
12:28980 (P;US) 
OPTICAL FIBERS 
Activation Analysis 
Materials for optoelectronics, 12:28885 (RA;CS;In Czech) 
Fabrication 
In situ measurement of strain during electrodeposition, 
12:28830 (J;US) 
OPTICAL RADAR 
Solid State Lasers 
Eye-safe solid-state lasers for LIDAR applications, 12:28996 
(BA;US) 
OPTICAL SYSTEMS 
Activation Analysis 
Applications of radionuclides in electronics and 
optoelectronics, 12:28886 (RA;CS;In Czech) 
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Beam Optics 
Global coordinates and exact aberration calculations applied to 
physical optics modeling of complex optical systems, 
12:29786 (BA;US) 
Computerized Simulation 
Global coordinates and exact aberration calculations applied to 
physical optics modeling of complex optical systems, 
12:29786 (BA;US) 
ORANGE-TYPE SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
ORGANIC COMPOUNDS 
See also ALDEHYDES 

AMINES 
AROMATICS 
CARBOHYDRATES 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
TERPENES 


Air Pollution 

Development of VOST (volatile organic sampling train) 
sample analysis protocol for water-soluble volatile POHCS 
(principal organic hazardous constituents) and PICS 
(products of incomplete combustion). Final report, 
December 1984-October 1985, 12:29220 (R;US) 

Air Pollution Monitoring 

Sampling for organic compounds, 12:29216 (R;US) 
Chemical Reactions 

Molecular beam studies of reaction dynamics, 12:28940 (R;US) 
Environmental Exposure Pathway 

Trophic status of a community can alter the bioavailability and 
toxic effects of contaminants, 12:29319 (R;US) 

Indoor Air Pollution 
Sampling considerations for particles and semivolatile organic 
compounds in indoor environments, 12:29218 (R;US) 
Photochemical Reactions 
Molecular beam studies of reaction dynamics, 12:28940 (R;US) 
Removal 

Evaluation of packed towers for removing volatile organics 
from surface waters. Technical completion report, 12:29324 
(R;US) : 

ORGANIC CRYSTAL PHOSPHORS 
Fabrication 

Characteristics of extruded scintillation strips, plates and rods 

for particle counters, 12:29113 (R;SU;In Russian) 
Performance 

Characteristics of extruded scintillation strips, plates and rods 

for particle counters, 12:29113 (R;SU;In Russian) 
Performance Testing 

Scintillation crystal materials developed and manufactured by 

Monokrystaly Turnov, 12:29123 (RA;CS;In Czech) 
ORGANIC ION EXCHANGERS 
Performance 

Performance of ion exchange resins in the active circuits of 
pressurised water reactors, 12:28541 (RA;HU) 

Titanium hexacyanoferrate/phenolsulphonic resin - a new 
composite ion exchanger selective to cesium ions, 12:28899 
(RA;HU) 

Radioactive Waste Processing 

Solidification of saturated radioactive organic ion exchangers 
and of ash from incineration plant, 12:28391 (RA;CS;In 
Slovak) 

ORGANIC NITROGEN COMPOUNDS 

Excluding PROTEINS, AMINES, ALKALOIDS, AMINO 

ACIDS, NUCLEIC ACIDS, and NUCLEOTIDES. 
See also AMIDES 
Hydrogenation 

Coal liquefaction: Investigation of reactor performance, role of 

catalysts and PCT properties: Final report, 12:28264 (R;US) 
Radiolysis 

Ionizing radiation induced conductivity in Mylar (PET) and 

Kapton (Polyimide), 12:28944 (R;BR;In Portuguese) 
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Properties 
[National Institute for Petroleum and Energy Research]: 1986 
annual report, 12:28312 (R;US) 
ORGANIC POLYMERS 
See also GRAFT POLYMERS 
POLYETHYLENE GLYCOLS 
Liquid Penetrant Inspection 
Study of aggresive media penetration in plastics under bending 
stress, 12:28449 (RA;CS;In Czech) 
ORGANOMETALLIC COMPOUNDS 
For compounds of metals and semimetals with organic 
compounds, but only when the metal or semimetal is directly 
bound to carbon. 
Research Programs 
Selective transformation of carbonyl ligands to organic 
molecules: Progress report for period September 1, 1986- 
August 31, 1987, 12:28923 (R;US) 
ORGDP 
Air Pollution Monitoring 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 2, Data presentation, 12:29232 (R;US) 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 1, summary and conclusions, 12:29231 (R;US) 
Chemical Effluents 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 2, Data presentation, 12:29232 (R;US) 
Radioactive Effluents 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 2, Data presentation, 12:29232 (R;US) 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 1, summary and conclusions, 12:29231 (R;US) 
ORNL 
Air Pollution Monitoring 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 2, Data presentation, 12:29232 (R;US) 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 1, summary and conclusions, 12:29231 (R;US) 
Chemical Effluents 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 2, Data presentation, 12:29232 (R;US) 
Environmental Effects 
Environmental surveillance data report for the fourth quarter 
of 1986, 12:28705 (R;US) 
Radiation Monitoring 
Procedures manual for the ORNL Radiological Survey 
Activities (RASA) Program, 12:29301 (R;US) 
Radioactive Effluents 
Environmental surveillance of the US Department of Energy 
Gak Ridge Reservation and surrounding environs during 
1986: Volume 2, Data presentation, 12:29232 (R;US) 
Environmental surveillance of the US Department of Energy 
Oak Ridge Reservation and surrounding environs during 
1986: Volume 1, summary and conclusions, 12:29231 (R;US) 
Test Facilities 
Advanced Control Test Operation (ACTO) facility, 12:28584 
(R;US) 
Waste Management 
Environmental surveillance data report for the fourth quarter 
of 1986, 12:28705 (R;US) 
Procedures manual for the ORNL Radiological Survey 
Activities (RASA) Program, 12:29301 (R;US) 
ORYZA 
See RICE 
OSCILLATORS 
Mode Locking 
Improved oscillator phase locking using a modulated electron 
beam in a gyrotron. Interim report, 12:29058 (R;US) 


OSTEOSARCOMAS 
Chemotherapy 
Nuclear medical diagnosis for the judgement of the effect of 


chemotherapy on osteosarcomas, 12:29367 (RA;AT;In 
German) 


Multiphase scintigraphy of bone tumors compared with X-ray 
diagnosis, 12:29366 (RA;AT;In German) 

Nuclear medical diagnosis for the judgement of the effect of 
chemotherapy on osteosarcomas, 12:29367 (RA;AT;In 
German) 

OXIDES 

See also ALUMINIUM OXIDES 
ANTIMONY OXIDES 
BARIUM OXIDES 
BERYLLIUM OXIDES 
COPPER OXIDES 
HAFNIUM OXIDES 
MERCURY OXIDES 
MOLYBDENUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
RUTHENIUM OXIDES 
SILICON OXIDES 
SODIUM OXIDES 
SULFUR OXIDES 
TITANIUM OXIDES 
YTTRIUM OXIDES 
ZIRCONIUM OXIDES 


Crystal Growth 
Controlled nucleation and growth studies in metal oxide and 
alkoxide systems by dynamic laser-light-scattering methods, 
12:28839 (R;US) 
Crystallization 
Controlled nucleation and growth studies in metal oxide and 
alkoxide systems by dynamic laser-light-scattering methods, 
12:28839 (R;US) 
OXONIUM IONS 
Infrared Spectra 
Infrared spectroscopy and radiative lifetimes of molecular ions 
(CHep; CH™; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 
Li etime 
Infrared spectroscopy and radiative lifetimes of molecular ions 
(CH2~; CH-; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 
Vibrational States 
Infrared spectroscopy and radiative lifetimes of molecular ions 
(CH2~; CH~; hydrogen cluster ions; solvated hydronium 
ion), 12:28930 (R;US) 
OXOPROPANE 
See ACETONE 
OXYGEN 
Chemical Reactions 
Numerical modeling of chemically reacting fluid flow in a 
closed volume, 12:28964 (R;US) 
Photon Collisions 
Oxygen photoabsorption. Final report, 15 September 1978-31 
December 1982, 12:29529 (R;AU) 
Radiolysis 
Ozone formation and ion chemistry in oxygen radiolysis. 
Technical report, 1 September 1985-25 March 1986, 12:28943 


Doubly differential cross sections for galactic heavy-ion 
fragmentation, 12:29492 (R;US) 
OXYGEN 17 REACTIONS 
Inelastic Scattering 
Neutron decay of giant resonances in *°*Pb, 12:29661 (R;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN ISOTOPES 
See also OXYGEN 16 
Isotope Separation 
A progress report and proposal concerning the study of 
isotopically selective, two-step, laser photodissociation of 
polyatomic molecules, 12:28938 (R;US) 





OXYMETHYLENE 
Radioactivity 


Strontium-90 and cesium-137 in shellfish (from Mar. 1985 to 
Jul. 1985). Environmental and dietary materials, 12:29339 
(RA;JP) 
OZONE 
A ic Chemistry 
On the detectability of acid formation in clouds, 12:29199 
(R;US) 
Biological Effects 

Acidic deposition: Effects on agricultural crops: Final report, 
12:29211 (R;US) 

Fine structure and ultracytochemical studies on pines and 
spruce exposed to SO/sub 2/, ozone and NO/sub X/, 
12:29414 (RA;DE;In German) 

Forest health and ozone, 12:29210 (R;US) 

Physiological responses of soybean (Glycine max L. Merr) to 
simulated acid rain and ambient ozone in the field, 12:29466 
(J;NL) 

Chemical Reaction Kinetics 

Measurement of HO2 chemical kinetics with a new detection 
method. Annual technical report, 1 December 1985-30 
November 1986, 12:28932 (R;US) 

Ecological Concentration 

Air pollution levels and regulations in the United Kingdom, 
12:29196 (R;US) 

Air pollution levels and regulations in Canada, 12:29253 
(R;US) 

Mercury Oxides 

Fine structure and ultracytochemical studies on pines and 
spruce exposed to SO/sub 2/, ozone and NO/sub X/, 
12:29414 (RA;DE;In German) 

Production 

Ozone formation and ion chemistry in oxygen radiolysis. 
Technical report, 1 September 1985-25 March 1986, 12:28943 
(R;US) 

Toxicity 

Effects of ozone and NOx, 12:29449 (RA;DE;In German) 

Fine structure and cell physiology studies on healthy and 
damaged forest trees, 12:29417 (RA;DE;In German) 

Individual and combined effects of ozone, SO/sub 2/, and acid 
fog on phenomenological and physiological parameters of 
conifers and deciduous trees in combined gas exposure 
experiments, 12:29434 (RA;DE;In German) 

Interdependences between air pollution and other 
environmental factors, 12:29450 (RA;DE;In German) 

Investigation of the individual and combined effects of sulphur 
compounds and ozone on plant growth and development, 
12:29436 (RA;DE;In German) 


P 


P CODES 


Software description and user’s guide for the Production of 
Onshore Lower 48 Oil and Gas model, 12:28718 (R;US) 
P INVARIANCE 
Symmetry Breaking 
Parity violation in vector p-p scattering, 12:29566 (R;CA) 
P REACTOR 
Reactor Operation 
Reactor incident status 1985 annual report, 12:28667 (R;US) 
Reactor Safety 
Reactor incident status 1985 annual report, 12:28667 (R;US) 
PADUCAH PLANT 
Air Pollution Monitoring 
Environmental surveillance of the US Department of Energy 
Paducah Reservation and surrounding environs during 1986: 
Volume 3, 12:29233 (R;US) 
Land Pollution 
Environmental surveillance of the US Department of Energy 
Paducah Reservation and surrounding environs during 1986: 
Volume 3, 12:29233 (R;US) 
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Radioactive Effluents 
Environmental surveillance of the US Department of Energy 
Paducah Reservation and surrounding environs during 1986: 
Volume 3, 12:29233 (R;US) 
Water Pollution 
Environmental surveillance of the US Department of Energy 
Paducah Reservation and surrounding environs during 1986: 
Volume 3, 12:29233 (R;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 
Polymerization 
Radiation polymerization, graft copolymerization and curing, 
12:28948 (RA;CS;In Czech) 
Radiolysis 
Radiation polymerization, graft copolymerization and curing, 
12:28948 (RA;CS;In Czech) 
PAKS-1 REACTOR 
Paks, Tolna, Hungary 
Loss of Coolant 
Calculations to estimate accidental situations. Computerized 
analysis of the accident due to the relief value error of the 
pressurizer, 12:28652 (R;HU;In Hungarian) 
IAEA-SPE-1: pre-test calculations for the PMK-NVH 
Standard Problem Exercise, 12:28653 (R;HU) 
PAKS-2 REACTOR 
Paks, Tolna, Hungary 
Acoustic Monitoring 
Results and interpretation of noise measurements using in-core 
self powered neutron detector strings at Unit 2 of the Paks 
Nuclear Power Plant, 12:28544 (R;HU) 
Loss of Coolant 
Calculations to estimate accidental situations. Computerized 
analysis of the accident due to the relief value error of the 
pressurizer, 12:28652 (R;HU;In Hungarian) 
IAEA-SPE-1: pre-test calculations for the PMK-NVH 
Standard Problem Exercise, 12:28653 (R;HU) 
Reactor Noise 
Results and interpretation of noise measurements using in-core 
self powered neutron detector strings at Unit 2 of the Paks 
Nuclear Power Plant, 12:28544 (R;HU) 
PALLADIUM ISOTOPES 
Electron Reactions 
Electron scattering off palladium isotopes. An investigation of 
the equivalence of the anharmonic vibrator model and the 
interacting boson model, 12:29642 (R;NL) 
Vibrational States 
Electron scattering off palladium isotopes. An investigation of 
the equivalence of the anharmonic vibrator model and the 
interacting boson model, 12:29642 (R;NL) 
PALO VERDE-1 REACTOR 
Wintersburg, Arizona 
Reactor Operation 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear Generating Station, Units 1, 2, and 3 
(Dockets Nos. STN 50-528, STN 50-529, and STN 50-530), 
12:28655 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear Generating Station, Units 1, 2, and 3 
(Dockets Nos. STN 50-528, STN 50-529, and STN 50-530), 
12:28655 (R;US) 
PALO VERDE-2 REACTOR 
Wintersburg, Arizona 
Reactor Operation 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear Generating Station, Units 1, 2, and 3 
(Dockets Nos. STN 50-528, STN 50-529, and STN 50-530), 
12:28655 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear Generating Station, Units 1, 2, and 3 
(Dockets Nos. STN 50-528, STN 50-529, and STN 50-530), 
12:28655 (R;US) 
PALO VERDE-3 REACTOR 
Wintersburg, Arizona 
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Reactor Operation 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear Generating Station, Units 1, 2, and 3 
(Dockets Nos. STN 50-528, STN 50-529, and STN 50-530), 
12:28655 (R;US) 
Reactor Safety 
Safety Evaluation Report related to the operation of Palo 
Verde Nuclear Generating Station, Units 1, 2, and 3 
(Dockets Nos. STN 50-528, STN 50-529, and STN 50-530), 
12:28655 (R;US) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY 
Energy Conservation 
Economic evaluation of kraft black liquor freeze concentration 
for the pulp and paper industry: Final report, 12:28760 
(R;US) 
PARABOLIC DISH REFLECTORS 
Computerized Simulation 
CIRCE.001: A computer code for analysis of point-focus 
concentrators with flat targets, 12:28495 (R;US) 
PARALLEL PROCESSING 
Research conducted at the Institute for Computer Applications 
in Science and Engineering in applied mathematics, 
numerical analysis and computer science. Final semiannual 
report, 1 April-30 September 1986, 12:29010 (R;US) 
Algorithms 
A fully parallel algorithm for the symmetric Eigenvalue 
problem, 12:29878 (J;US) 
Automatic recognition and tracking of objects. Annual report, 
1 January-31 December 1985, 12:29849 (R;US) 
Hypercube algorithms and implementations, 12:29879 (J;US) 
Intermediate-level computer-vision-processing algorithm 
development for the content-addressable-array parallel 
processor. Quarterly status report No. 3 for period ending 29 
November 1986, 12:29848 (R;US) 
Parallel and distributed computing. Final report, 15 August 
1985-14 August 1986, 12:29846 (R;US) 
Executive Codes 
Resource managers in functional programming, 12:29883 
(J;US) 


Resource managers in functional programming, 12:29883 
(J;US) 
PARAMAGNETIC RESONANCE (ELECTRON) 
See ELECTRON SPIN RESONANCE 
PARAMETRIC INSTABILITIES 
Nonlinear Problems 
Nonlinear theory of kinetic drift cyclotron parametric plasma 
instability, 12:29795 (R;SU;In Russian) 
PARASITIC DISEASES 
Antibodies 
Toxoplasma antibodies and retinochoroiditis in the Marshall 
Islands and their association with exposure to radioactive 
fallout, 12:29402 (J;US) 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTIAL DIFFERENTIAL EQUATIONS 


See also BOLTZMANN EQUATION 
MAXWELL EQUATIONS 
NAVIER-STOKES EQUATIONS 
POISSON EQUATION 
WAVE EQUATIONS 


Finite Element Method 
Survey of the status of finite element methods for partial 
differential equations. Final report, 12:29783 (R;US) 
G Codes 
Reduced-storage techniques in the numerical method of lines, 
12:29877 (R;US) 
Numerical Solution 
Computation and graphics in mathematical research: Progress 
report, June 10, 1986-May 31, 1987, 12:29854 (R;US) 
Reduced-storage techniques in the numerical method of lines, 
12:29877 (R;US) 
PARTICLE BOOSTERS 
First stages of a multistage accelerator. 








PAVEMENTS 
Building Materials 


Beam Extraction 
FNAL Booster intensity, extraction, and synchronization 
control for collider operation, 12:29082 (R;US) 
Brightness 
FNAL Booster intensity, extraction, and synchronization 
control for collider operation, 12:29082 (R;US) 
Control 
FNAL Booster intensity, extraction, and synchronization 
control for collider operation, 12:29082 (R;US) 
Nonlinear Problems 
Chromatic perturbation and resonance analysis for the AGS 
Booster, 12:29059 (R;US) 
Synchronization 
FNAL Booster intensity, extraction, and synchronization 
control for collider operation, 12:29082 (R;US) 
PARTICLE DECAY 
Particle Models 
Non-relativistic model of two-particle decay. Formulation of 
the problem, 12:29574 (R;SU) 
PARTICLE IDENTIFICATION 
Heavy Liquid Bubble Chambers 
Methods of processing and analysis of V°-events registered in 
the two-meter propane bubble chamber, 12:29133 (R;SU;In 
Russian) 
Reviews 
Particle identification in ultrarelativistic nuclear collisions, 
12:29161 (J;NL) 
PARTICLE INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
Research Programs 
Experiments at CERN in 1986, 12:29559 (R;XC) 
PARTICLE MODELS 


See also COMPOSITE MODELS 
SIGMA MODEL 
UNIFIED GAUGE MODELS 


Feynman Diagram 
Diagrams in the polaron model, 12:29614 (R;SU) 
PARTICLES (FUEL) 
S~ FUEL PARTICLES 
PARTICULATES 

Prior to September 1981, this concept was indexed to 

PARTICLES and AEROSOLS. 
Air Pollution Control 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Production and disposal of wastes from dry and wet flue-gas 
cleaning systems, 12:28281 (J;GB) 

Concentration Ratio 

An estimation of present and projected diesel particle evolution 

over Chicago, 12:29226 (J;NL) 
Ecological Concentration 

Air pollution levels and regulations in the United Kingdom, 
12:29196 (R;US) 

Air pollution levels and regulations in Canada, 12:29253 
(R;US) 

Environmental Exposure Pathway 

Trophic status of a community can alter the bioavailability and 

toxic effects of contaminants, 12:29319 (R;US) 
Indoor Air Pollution 

Sampling considerations for particles and semivolatile organic 

compounds in indoor environments, 12:29218 (R;US) 
Removal 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Evaluation of fabric filter on boiler 108 at the Naval 
Amphibious Base, Little Creek, Virginia. Final report, June 
1983-September 1986, 12:29221 (R;US) 

PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PASSENGERS 
See OCCUPANTS 
PAVEMENTS 
Building Materials 

The potential use of tar sand bitumen as paving asphalt, 

12:28344 (R;US) 





See CHLORINATED AROMATIC HYDROCARBONS 
PEACH BOTTOM-1 REACTOR 
York County, Pennsylvania, USA 
Reactor Core Disruption 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor Operation 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
Risk Assessment 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
PEACH BOTTOM-2 REACTOR 
York County, Pennsylvania, USA 
ATWS 
Quantification of operator actions during ATWS following 
MSIV closure, 12:28678 (BA;US) 
Reactor Operation 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
Risk Assessment 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
PEACH BOTTOM-3 REACTOR 
York County, Pennsylvania, USA 
Reactor Operation 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
Risk Assessment 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
PEATLANDS 
See WETLANDS 
PELLETRON ACCELERATORS 
Biological Radiation Effects 
Multidisciplinary approach to the use of the Buenos Aires 
Pelletron UD20 heavy ion accelerator in radiobiological 
research, 12:29394 (RA;XA) 
Uses 
Multidisciplinary approach to the use of the Buenos Aires 
Pelletron UD20 heavy ion accelerator in radiobiological 
research, 12:29394 (RA;XA) 
PELLETRONS 
See PELLETRON ACCELERATORS 
PELLETS (FUEL) 
See FUEL PELLETS 
PENETRANT INSPECTION (LIQUID) 
See LIQUID PENETRANT INSPECTION 
PENETRATORS 
See also EARTH PENETRATORS 
Frequency Response Testing 
Reconstruction of dynamic structural inputs in the presence of 
noise, 12:29024 (R;US) 
PENNING ION SOURCES 
Design 
H™~ ion source with high duty factor, 12:29093 (R;US) 
Performance 
H ion source with high duty factor, 12:29093 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
Comparative Evaluations 
Storage rings, internal targets and PEP, 12:29108 (R;US) 
Targets 
Storage rings, internal targets and PEP, 12:29108 (R;US) 
OSTEUM 


See BONE TISSUES 
PERIPHYTON 
See AUFWUCHS 


ERA-12/14 / 140S 


PERMANENT MAGNETS 
Physical Radiation Effects 
Radiation effects in rare-earth permanent magnets (Nd-Fe-B; 
Sm-Co), 12:28811 (R;US) 
PERMIT APPLICATIONS 
Manuals 
Permit guidance manual on unsaturated-zone monitoring for 
hazardous-waste land-treatment units. Draft for public 
comment, 12:29303 (R;US) 
PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 
PERSONNEL 
Studies of groups of persons employed in a particular field of 
endeavor. For studies on individuals in a group see also MAN. 
See also MEDICAL PERSONNEL 


PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 


Education 
Case study - Argentina, 12:28591 (R;DE) 
Educational systems - educational qualification of nuclear 
power plant personnel, 12:28587 (R;DE) 
Establishing competence, 12:28592 (R;DE) 
Training centres - organization and management, 12:28589 
(R;DE) 
PERSONNEL DOSIMETRY 
Current position of national personnel dosimetry service, 
12:29705 (RA;CS;In Czech) 
Alarm Systems 
Dosemeters used in nuclear power stations in combination with 
digital alarm dosemeters, 12:29148 (RA;DE;In German) 
Occupations 
1985 statistical results of the Official Personal Dosimetry 
Service at GSF, 12:29704 (R;DE;In German) 
On-Line Measurement Systems 
Dosemeters used in nuclear power stations in combination with 
digital alarm dosemeters, 12:29148 (RA;DE;In German) 
Radiation Detectors 
Tesla VUPST instruments for radiation monitoring of working 
evironment and for special applications, 12:29127 (RA;CS;In 
Czech) 
Research Programs 
Pacific Northwest Laboratory: Annual report for 1986 to the 
Assistant Secretary for Environment, Safety and Health: 
Part 5, Nuclear and operational safety, 12:29246 (R;US) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PESTICIDES 
Research Programs 
Research and development of controlled release technology for 
agrochemicals using isotopes. Report of a seminar held in 
Vienna, 1-5 July 1985, 12:29382 (R;XA) 
PETROLEUM 
Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 
ete. 
Chemical Composition 
[National Institute for Petroleum and Energy Research]: 1986 
annual report, 12:28312 (R;US) 
Energy Consumption 
Petroleum Supply Monthly, February 1987, 12:28321 (R;US) 
Enhanced Recovery 
[National Institute for Petroleum and Energy Research]: 1986 
annual report, 12:28312 (R;US) 
Marketing 
Petroleum Marketing Monthly, January 1987, 12:28322 (R;US) 


[National Institute for Petroleum and Energy Research]: 1986 

annual report, 12:28312 (R;US) 
Production 

Multi-pattern low-tension demonstration flood Big Muddy 
field: [Technical progress report], January through March 
1987, 12:28311 (R;US) 

Software description and user’s guide for the Production of 
Onshore Lower 48 Oil and Gas model, 12:28718 (R;US) 


Introduction to industrial chemistry, 12:28317 (B;US) 
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Research Programs 
[National Institute for Petroleum and Energy Research]: 1986 
annual report, 12:28312 (R;US) 
Sales 
Multi-pattern low-tension demonstration flood Big Muddy 
field: [Technical progress report], January through March 
1987, 12:28311 (R;US) 
Sectoral Analysis 
Swiss mineral oil economy 1970 to 1983. Analysis of industrial 
branches as seen by the Swiss daughter companies of 
multinational petroleum companies, 12:28724 (R;DE;In 
German) 
Storage Facilities 
VOC [volatile organic compound] emissions from volatile 
organic liquid storage tanks: Background information for 
promulgated standards, 12:29255 (R;US) 
Supply and Demand 
The petroleum problem: manageging the gap: Volume 2, Full 
report, 12:28320 (R;US) 


Strategic Petroleum Reserve Texoma Complex distribution 
enhancements: Orange and Jefferson Counties, Texas; 
Calcasieu and Cameron Parishes, Louisiana: Environmental 
assessment, 12:28324 (R;US) 

PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 
See also NAVAL PETROLEUM RESERVE 
Geophysics 

Calibration of a neutron log in partially saturated media IV: 

Effects of sonde-wall gap, 12:28306 (B;US) 
Neutron Logging 

Calibration of a neutron log in partially saturated media IV: 

Effects of sonde-wall gap, 12:28306 (B;US) 
PETROLEUM PRODUCTS 


See also DIESEL FUELS 
FUEL OILS 
KEROSENE 


Energy Consumption 
Petroleum Supply Monthly, February 1987, 12:28321 (R;US) 
PETROLEUM REFINERIES 
Environmental Impacts 
Introduction to industrial chemistry, 12:28317 (B;US) 
Process Heat 
Advanced refinery process heater. Annual report, October 
1985-September 1986, 12:28316 (R;US) 
Production 
Introduction to industrial chemistry, 12:28317 (B;US) 
PETROLEUM RESIDUES 
B.P. over 1100°F, 593°C; includes oil residues, residua. 


[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

Proceedings: Eleventh annual EPRI [Electric Power Research 
Institute] contractors’ conference on clean liquid and solid 
fuels, 12:28508 (R;US) 

PETROLEUM STOCKS 
See INVENTORIES 
PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PH VALUE 
Toxicity 

Acid and aluminium toxicity in spruce, 12:29451 (RA;DE;In 
German) 

Phytotoxic effects of metals and acid on the fine roots of forest 
trees, 12:29459 (RA;DE;In German) 

PHAGES 
See BACTERIOPHAGES 
PHARMACOLOGY 

Biomedical effects of chemical-threat-agent antidote and 
pretreatment drugs. An abstracted bibliography. Volume 1. 
Interim report, 12:29406 (R;US) 

PHENOLS 
See also CRESOLS 


PHOTON ACTIVATION ANALYSIS 
Photoluminescence 


Anaerobic Digestion 
Anaerobic SBR [sequenching batch reactor] treatment of coal 
conversion wastewaters: Sixth quarterly report, 12:28280 
(R;US) 
Derivatization 
Characterization of oxidized coal surfaces: Quarterly report, 
January 1987-April 1987, 12:28277 (R;US) 
Mass Spectroscopy 
Characterization of oxidized coal surfaces: Quarterly report, 
January 1987-April 1987, 12:28277 (R;US) 
P 
See ANILINE 
PHI-1019 RESONANCES 
Particle Production 
Hadronic phi production and the Lund model for low p/sub 
T/ interactions, 12:29563 (R;NL) 
Positron and electron peaks produced by sub-Coulomb barrier 
heavy-ion collisions, 12:29571 (R;JP) 
PHI4-FIELD THEORY 
Nonlinear Problems 
Dynamics of kinks and solitary waves in linear chain with 
potential of the phi* + phi® type, 12:29617 (R;SU;In 
Russian) 
PHILIPPINES 
Radiation Accidents 
PAEC emergency preparedness and response program, 
12:28715 (R;PH) 
PHOSPHATE GLASS 
Gamma Dosimetry 
Method of measuring high gamma doses with phosphate glass 
using colorization effect, 12:29122 (RA;CS;In Czech) 
PHOSPHINES 
Crystal Structure 
Carbon dioxide chemistry and electrochemistry of a binuclear 
cradle complex of Ni(0), Nie(u-CNMe)(CNMe)2(PPh2CH2P 
Phe)p, 12:28936 (J;US) 
Redox Reactions 
Carbon dioxide chemistry and electrochemistry of a binuclear 
cradle complex of Ni(0), Nie(u-CNMe)(CNMe)2(PPhsCH2P 
Phe)e, 12:28936 (J;US) 
PHOSPHORUS 
Activation Analysis 
NAA determination of biogenic element contents in plants 
using 14 MeV neutrons, 12:28889 (RA;CS;In Slovak) 
Anodization 
Evidence of chemical passivity in amorphous Ni-20P alloy, 
12:28832 (J;US) 
Biological Availability 
Determination of plant-acceptable phosphorus in soils using 
82P, 12:29385 (RA;CS;In Slovak) 
Electrochemical Corrosion 
Evidence of chemical passivity in amorphous Ni-20P alloy, 
12:28832 (J;US) 
Passivity 
Evidence of chemical passivity in amorphous Ni-20P alloy, 
12:28832 (J;US) 
PHOTOCHEMICAL REACTIONS 
Biological Effects 
Suggestion for a systematic explanation of the main reasons for 
the worldwide forest decline, 12:29463 (R;DE) 
Electron Transfer 
The distance and temperature dependence of electron-transfer 
rates, 12:28937 (R;US) 
Research Programs 
Molecular beam studies of reaction dynamics, 12:28940 (R;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Electroluminescence 
Photoluminescence and electroluminescence in 
photoelectrochemical cells, 12:28478 (R;DE;In German) 
Photoluminescence 
Photoluminescence and electroluminescence in 
photoelectrochemical cells, 12:28478 (R;DE;In German) 
PHOTON ACTIVATION ANALYSIS 
See ACTIVATION ANALYSIS 








PHOTON BEAMS 
Beam Transport 


PHOTON BEAMS 
Beam Transport 
Focussing of synchrotron radiation X-ray beams using 
synthetic multilayer mirrors, 12:29103 (J;NL) 
Focusing 
Focussing of synchrotron radiation X-ray beams using 
synthetic multilayer mirrors, 12:29103 (J;NL) 
PHOTON COLLISIONS 


See also PHOTON-ATOM COLLISIONS 
PHOTON-MOLECULE COLLISIONS 


Absorption Spectra 
Oxygen photoabsorption. Final report, 15 September 1978-31 
December 1982, 12:29529 (R;AU) 
PHOTON TRANSPORT 
M Codes 
Monte Carlo method in radiation transport, 12:28574 (R;BR;In 
Portuguese) 
Monte Carlo Method 
Monte Carlo method in radiation transport, 12:28574 (R;BR;In 
Portuguese) 
W Codes 
Testing of a JEF-1 based WIMS-D cross section library for 
migration area and k-infinity predictions for LWHCR 
lattices, 12:28611 (R;CH) 
PHOTON-ATOM COLLISIONS 
Chemical Radiation Effecis 
Ionizing radiation interactions with matter and foundations of 
radiation chemistry, 12:28946 (RA;CS;In Czech) 
Physical Radiation Effects 
Ionizing radiation interactions with matter and foundations of 
radiation chemistry, 12:28946 (RA;CS;In Czech) 
PHOTON-MOLECULE COLLISIONS 
Chemical Radiation Effects 
Ionizing radiation interactions with matter and foundations of 
radiation chemistry, 12:28946 (RA;CS;In Czech) 
Physical Radiation Effects 
Ionizing radiation interactions with matter and foundations of 
radiation chemistry, 12:28946 (RA;CS;In Czech) 
PHOTON-PROTON INTERACTIONS 
Photoproduction 
Theoretical nuclear reaction and structure studies using kaons 
and photons: Progress report, [January 1986-31 December 
1986], 12:29669 (R;US) 
PHOTONUCLEAR REACTIONS 
on 
Photoproduction of positronium in the coulomb field of a 
nucleus, 12:29577 (R;SU;In Russian) 
Shell Models 
Theoretical nuclear reaction and structure studies using kaons 
and photons: Progress report, [January 1986-31 December 
1986], 12:29669 (R;US) 
PHOTOSPHERE 
Iron 
Diagnostics for propagating waves in the solar photosphere, 
12:29483 (R;US) 
Wave Propagation 
Diagnostics for propagating waves in the solar photosphere, 
12:29483 (R;US) 
PHOTOSYNTHETIC MEMBRANES 
Chemical Composition 
(Unraveling photosystems], 12:28472 (R;US) 
PHOTOTUBES 
Shielding 
Test of magnetic shielding cases for a 3” phototube attached to 
a lead glass counter, 12:29090 (R;JP) 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Man 
Manufacture of thin-film photovoltaic cells: characterization 
and management of phosphine hazards, 12:28470 (R;US) 
Risks in new technologies: Controlling toxic and hazardous gas 
releases during photovoltaic cell manufacture, 12:28468 
(R;US) 
Optical Properties 
Optical energy transfer subassemblies, 12:28994 (R;US) 
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Scanning Electron Microscopy 
Scanning electron microscope modifications for electron beam 
induced current analysis with applications to photovoltaic 
materials and devices, 12:28917 (J;US) 
PHOTOVOLTAIC POWER PLANTS 
Power Conditioning Circuits 
Computer modeling of the American Power Conversion 
Corporation photovoltaic power conditioning system, 
12:28486 (R;US) 
Research Programs 
Review of photovoltaic research in the United States, 12:28488 
(BA;US) 
PHOTOVOLTAIC POWER SUPPLIES 
Design 
Operational experience with photovoltaic systems at the 
Florida Solar Energy Center, 12:28487 (BA;US) 
Operation 
Operational experience with photovoltaic systems at the 
Florida Solar Energy Center, 12:28487 (BA;US) 
Research Programs 
Review of photovoltaic research in the United States, 12:28488 
(BA;US) 
Solar Tracking Systems 
Operational experience with photovoltaic systems at the 
Florida Solar Energy Center, 12:28487 (BA;US) 
PHWR TYPE REACTORS 
Risk Assessment 
Problems associated in using operating experience for PSA 
studies started at early stages of a NPP project, 12:28643 


(RA;XA) 
PHYSICAL RADIATION EFFECTS 
See also RADIATION HARDENING 
Meetings 
Radiation sensitive materials for CIT diagnostic systems: 
Proceedings, 12:29816 (R;US) 
PHYSICS 


See also HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
SOLID STATE PHYSICS 


Meetings 
20th and 21st Annual seminar on theoretical physics, 
Potchefstroom, 9-12 Jul 1985, Johannesburg, 8-11 Jul 1986, 
12:29772 (R;ZA;In Afrikaans) 
PHYTOCHROMES 
See also CHLOROPHYLL 
Fractionation 
Phytochrome in photosynthetically competent plants 
characterization by monoclonal antibodies: Progress report, 
12:28471 (R;US) 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGE ANALYSIS 
See PROTON REACTIONS 
PINES 
Transpiration 
Measurements in alternating gas atmospheres on isolated pines 
in the arid region of the Upper Rhine, 12:29429 (RA;DE;In 
German) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Elastic Scattering 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
Inelastic Scattering 
A study of the inclusive inelastic scattering of 100 MeV pions 
from 7H, *He and ‘He, 12:29633 (R;US) 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
PION MINUS-PROTON INTERACTIONS 
Absorption 
Pion absorption in nuclei: The (7*~,p) reactions, 12:29640 
(R;US) 
PION PLUS REACTIONS 
Elastic Scattering 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
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Inelastic Scattering 
A study of the inclusive inelastic scattering of 100 MeV pions 
from 7H, *He and ‘He, 12:29633 (R;US) 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
PION PLUS-PROTON INTERACTIONS 
Absorption 


Pion absorption in nuclei: The (7*~,p) reactions, 12:29640 


(R;US) 
PION REACTIONS 
See also PION MINUS REACTIONS 
PION PLUS REACTIONS 
Particle Production 
Hadronic phi production and the Lund model for low p/sub 
T/ interactions, 12:29563 (R;NL) 
PION-KAON INTERACTIONS 
Scattering 


Low-energy meson processes and effective chiral phi*- 
lagrangian parameters, 12:29575 (R;SU;In Russian) 
PION-PION INTERACTIONS 
Scattering 
Low-energy meson processes and effective chiral phi*- 
lagrangian parameters, 12:29575 (R;SU;In Russian) 
PIONS 
See also PIONS PLUS 


A study of the inclusive inelastic scattering of 100 MeV pions 
from 7H, *He and ‘He, 12:29633 (R;US) 
Multiple Production 
Pion interferometry theory for the hydrodynamic stage of 
multiple processes, 12:29573 (R;SU) 
Production 


Pion interferometry of ultra-relativistic hadron collisions, 
12:29585 (J;NL) 
Weak Particle Decay 


Unusual decay modes for the pion and muon, 12:29565 (R;US) 
PIONS PLUS 
Particle 


Production 
a* to K* yield ratio in the pD collision, 12:29576 (R;SU;In 
Russian) 
PIPELINES 
See also FREIGHT PIPELINES 
Construction 
Strategic Petroleum Reserve Texoma Complex distribution 
enhancements: Orange and Jefferson Counties, Texas; 
Calcasieu and Cameron Parishes, Louisiana: Environmental 
assessment, 12:28324 (R;US) 
Environmental Impacts 
Strategic Petroleum Reserve Texoma Complex distribution 
enhancements: Orange and Jefferson Counties, Texas; 
Calcasieu and Cameron Parishes, Louisiana: Environmental 
assessment, 12:28324 (R;US) 
PIPES 





Monitoring deposits of polyethylene powder in pneumatic 
haulage system by radiography, 12:28440 (RA;CS;In Czech) 
Materials Testing 
Studies on ductile unstable fracture of piping materials in light 
water reactors. (2). Fracture behavior of center cracked 
tension specimen machined from 12-inch diameter stainless 
steel pipe under tensile loading condition at room 
temperature, 12:28526 (R;JP;In Japanese) 
Nondestructive Testing 
Internal testing of pipe systems with IRIS inspection system. 
Technical information, application, 12:29019 (R;DE;In 
German and English) 
Polyethylenes 
Reference standard polyethylene resins and piping materials. 
Final report, October 1, 1985-September 30, 1986, 12:28335 


Spectra 
Ionization structure of planetary nebulae. Part 8: NGC 6826, 
12:29493 (R;US) 
Tonization structure of planetary nebulae. Part 7: new 
observations in the ring nebula, 12:29494 (R;US) 
PLANKTON 
\ See also ZOOPLANKTON 





PLASMA DIAGNOSTICS 


Chlorophyll 
Review of methods for the analysis of chlorophyll in 
periphyton and plankton of marine and freshwater systems. 
Technical bulletin (Final), 12:28479 (R;US) 
PLANT DISEASES 
Monitoring 


Monitoring forest damages, 12:29407 (RA;DE;In German) 
Pathogenesis 

Effects of SO/sub 2/ and other ‘classic’ air pollutants, 12:29447 

(RA;DE;In German) 
PLANT SAP 
Chemical Composition 
Spring sap analysis in damaged and healthy deciduous trees, 
12:29432 (RA;DE;In German) 
PLANTS 

See also ALGAE 
CONIFERS 
SEAWEEDS 
SHRUBS 
TREES 

Environmental Effects 

Contribution of natural plant communities to the acidification 

of forest soils, 12:29277 (RA;DE;In German) 
Quantitative Chemical Analysis 

NAA determination of biogenic element contents in plants 

using 14 MeV neutrons, 12:28889 (RA;CS;In Slovak) 
X-Ray Fluorescence Analysis 

Use of radionuclide X-ray fluorescence analysis by Institute of 
Industrial Landscape Ecology of Czechoslovak Academy of 
Sciences, Ostrava, 12:28891 (RA;CS;In Czech) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLASMA 
See also LASER-PRODUCED PLASMA 
ROTATING PLASMA 
SOLID-STATE PLASMA 
Cyclotron Instability 

Stability of Alfven ion-cyclotron modes with finite 

perpendicular wavenumber, 12:29800 (J;US) 
Dispersion Relations 

Stability of Alfven ion-cyclotron modes with finite 

perpendicular wavenumber, 12:29800 (J;US) 
Implosions 

Effects of a precursor plasma on a coaxial-to-radial transition 
discharge, 12:29807 (BA;US) 

High energy photon spectra from vacuum inductive-store 
plasma flow switch driven implosion experiment, 12:29810 
(BA;US) 

Quick-fire: Plasma flow driven implosion experiments, 12:29808 
(BA;US) 

Loss Cone Instability 

Stability of Alfven ion-cyclotron modes with finite 

perpendicular wavenumber, 12:29800 (J;US) 
LTE 

Deviation from local thermodynamic equilibrium in a cesium- 

seeded argon plasma, 12:29790 (R;NL) 
Photon Emission 

High energy photon spectra from vacuum inductive-store 
plasma flow switch driven implosion experiment, 12:29810 
(BA;US) 

PLASMA ARC SPRAYING 

Laser evaporation studies. Annual report No. 2, 1 September 

1985-30 August 1986, 12:28851 (R;US) 
PLASMA CONFINEMENT 
Containers 

Apparatus for distributing the head load to the first wall from 
the plasma in an othe-type high-energy plasma device, 
12:29802 (P;US) 

Tori 

System and method of operating toroidal magnetic 

confinement devices, 12:29803 (P;US) 
PLASMA DIAGNOSTICS 
Beam Dynamics 

Spiral structure in magnetically-confined electron sheet beams, 

12:29806 (BA;US) 





Helium-Neon Lasers 
Effects of a precursor plasma on a coaxial-to-radial transition 
discharge, 12:29807 (BA;US) 
Holography 
Dense plasma visualization on the base of double-exposure 
holographic interferometry, 12:29796 (R;SU;In Russian) 
Interferometry 
Computer processing in the problems of interferometry and X- 
ray diagnostics of high-temperature plasma, 12:29791 
(R;SU;In Russian) 
Magnetic Probes 
Quick-fire: Plasma flow driven implosion experiments, 12:29808 
(BA;US) 
Materials Testing 
Radiation sensitive materials for CIT diagnostic systems: 
Proceedings, 12:29816 (R;US) 
Meetings 
Radiation sensitive materials for CIT diagnostic systems: 
Proceedings, 12:29816 (R;US) 
Plasma Expansion 
Plasma expansion across magnetic field lines, 12:29809 
(BA;US) 


Calibration of the fast 12-channel ECE spectrometer at JET, 
12:29798 (R;NL) 


Calibration of the fast 12-channel ECE spectrometer at JET, 
12:29798 (R;NL) 
X Radiation 
Computer processing in the problems of interferometry and X- 
ray diagnostics of high-temperature plasma, 12:29791 
(R;SU;In Russian) 
PLASMA EXPANSION 
Research Programs 
Plasma expansion across magnetic field lines, 12:29809 
(BA;US) 
PLASMA FURNACES 
Air Pollution Abatement 
Stack testing of the mobile plasma arc unit, 12:29217 (R;US) 
PLASMA HEATING 
Improved oscillator phase locking using a modulated electron 
beam in a gyrotron. Interim report, 12:29058 (R;US) 
PLASMA JETS 
Technology Assessment 
MPD arcijet system, 12:28772 (TJ;US) 
PLASMA (QUARK) 
See QUARK MATTER 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 
Catalytic Effects 
A transient-kinetic study of nickel-catalyzed methanation: 
Performance report, 12:28262 (R;US) 
Fabrication 
On the mechanism of electrochemical switching in films of 
polyaniline, 12:28875 (J;US) 
PLATINUM 184 
E2-Transitions 
Intruder states in highly neutron-deficient pt nuclei. Evidence 
from lifetime measurements, 12:29660 (BA;US) 
Energy Levels 
Intruder states in highly neutron-deficient pt nuclei. Evidence 
from lifetime measurements, 12:29660 (BA;US) 
High Spin States 
Intruder states in highly neutron-deficient pt nuclei. Evidence 
from lifetime measurements, 12:29660 (BA;US) 
PLATINUM ALLOYS 
Electrical Properties 
The effect of metallurgical variables on the electrocatalytic 
properties of PtCr alloys, 12:28733 (J;US) 


The effect of metallurgical variables on the electrocatalytic 
properties of PtCr alloys, 12:28733 (J;US) 
Effects 


The effect of metallurgical variables on the electrocatalytic 
properties of PtCr alloys, 12:28733 (J;US) 
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Passivity 
The effect of metallurgical variables on the electrocatalytic 
properties of PtCr alloys, 12:28733 (J;US) 
PLATINUM ISOTOPES 
See also PLATINUM 184 
Energy Levels 
Intruder states in highly neutron-deficient pt nuclei. Evidence 
from lifetime measurements, 12:29660 (BA;US) 
High Spin States 
Shape competition and alignment processes in light Au and Pt 
nuclei, 12:29662 (BA;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLUGS 
See CLOSURES 
PLUNGER PUMPS 
See ROD PUMPS 
PLUTONIUM 
Body Burden 
Method for estimating the systemic burden of Pu from 
urinalyses, 12:29401 (J;US) 
Fuel Rods 
Project and characteristics of a SMW experimental fast reactor, 
12:28554 (R;BR;In Portuguese) 
Isotope Ratio 
Software modifications to GRPAUT Isotopic Program, 
12:28346 (R;US) 
Processing 
Chemistry research and development: Annual progress report, 
October 1, 1983 to September 30, 1984, 12:28354 (R;US) 
Recovery 
Chemistry research and development: Annual progress report, 
October 1, 1983 to September 30, 1984, 12:28354 (R;US) 
Cleanup of plutonium oxide reduction black salts, 12:28355 
(R;US) 
Recovery of plutonium from nitric acid waste, 12:28913 
(R;US) 
Separation Processes 
Chemistry research and development: Annual progress report, 
October 1, 1983 to September 30, 1984, 12:28354 (R;US) 
PLUTONIUM 239 
Tissue Distribution 
Actinide distribution in the human skeleton, 12:29403 (J;US) 
PLUTONIUM 240 TARGET 
Neutron Reactions 
Evaluation of the neutron cross sections for Pu-240, 12:29666 
(R;US) 
PLUTONIUM BASE ALLOYS 
Oxidation 
High temperature oxidation of plutonium-1 wt % gallium in 
94.5% nitrogen/5.5% oxygen atmospheres, 12:28820 (R;US) 
PLUTONIUM ISOTOPES 
See also PLUTONIUM 239 
Isotope Production 
B-delayed fission calculations for the astrophysical r-process, 
12:29703 (BA;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Mathematical Models 
Experimental gas-solid vertical transport, 12:28296 (R;US) 
Test Facilities 
Modeling of dilute two-phase multispecies solid/gas flows, 
12:28295 (R;US) 
Pipe and bend erosion by pneumatic transport of solids at high 
temperature: Quarterly report, December 1986-February 
1987, 12:28297 (R;US) 
POINT DEFECTS 
Statistical Models 
Statistical theory of point defect reactions in solids, 12:29741 
(R;SU;In Russian) 
POINT MUTATIONS 
See GENE MUTATIONS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
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POISSON EQUATION 
Parallel Processing 
Hypercube algorithms and implementations, 12:29879 (J;US) 
POLAR CUSP 
Electron Precipitation 

Low frequency modulation of plasmas and soft-electron 
precipitation near the dayside cusp. Scientific report No. 4, 
19 June 1984-30 September 1986, 12:29520 (R;US) 

Model results with PIIE (Polar Ionospheric Irregularities 
Experiment) rocket data. Scientific report No. 1, 28 August 
1985-31 August 1986, 12:29521 (R;US) 

Plasma Drift 

Low frequency modulation of plasmas and soft-electron 
precipitation near the dayside cusp. Scientific report No. 4, 
19 June 1984-30 September 1986, 12:29520 (R;US) 

POLARIMETERS 


Design 
Diphenylstilbene as a wavelength shifter, 12:29172 (R;SU) 
POLARIZED BEAMS 
Technology Assessment 
State of the art in polarized proton sources, 12:29079 (R;US) 
POLARONS 
Energy 


Diagrams in the polaron model, 12:29614 (R;SU) 

POLICY 
See ENERGY POLICY 

POLLUTANTS 

Not for radioactive contaminants for which use RADIOACTIVE 

WASTES or other related terminology. 
Biological Availability 
Fate of environmental pollutants, 12:28709 (R;US) 
Effects 


Algal growth potentials and heavy-metal concentrations of the 
primary streams to upper Beaver Lake. Technical 
completion report, 12:29323 (R;US) 

Chemical 

Development of VOST (volatile organic sampling train) 
sample analysis protocol for water-soluble volatile POHCS 
(principal organic hazardous constituents) and PICS 
(products of incomplete combustion). Final report, 
December 1984-October 1985, 12:29220 (R;US) 

Environmental Exposure Pathway 
Fate of environmental pollutants, 12:28709 (R;US) 
Environmental 
Simulation of groundwater flow and contaminant transport 
with FEWA [finite element model of water flow through 
aquifers] and FEMA [finite element model of material 
transport through aquifers], 12:29318 (R;US) 
POLLUTION ABATEMENT 
Use this term for itmes that involve the prevention of pollutants at 
the source. 


Improving the effectiveness of environmental management 
decisions with optimization and uncertainty analysis 
techniques, 12:28702 (R;US) 

Programs 


Technologies in environmental protection - development and 

trends in Austria, 12:28704 (R;DE;In German) 
POLLUTION REGULATIONS 

Regulations for nonradioactive pollution only; see also 

CONTAMINATION REGULATIONS. 
Compliance 

Environmental surveillance data report for the fourth quarter 
of 1986, 12:28705 (R;US) 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation, 
12:28328 (R;US) 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation: 
Appendix, 12:28327 (R;US) 

POLONIUM ISOTOPES 

Alpha Decay 
Intruder states in the Z = 82 region by the B/sup +//ec and 
a decay of neutron-deficient Bi, Po, and at nuclei, 12:29663 
(BA;US) 


POLYPEPTIDES 
Dichroism 


Beta-Plus Decay 
Intruder states in the Z = 82 region by the B/sup +//ec and 
a decay of neutron-deficient Bi, Po, and at nuclei, 12:29663 
(BA;US) 
Energy Levels 
Intruder states in the Z = 82 region by the B/sup +//ec and 
a decay of neutron-deficient Bi, Po, and at nuclei, 12:29663 
(BA;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCYCLIC AROMATIC HYDROCARBONS 
Hydrogenation 
Coal liquefaction: Investigation of reactor performance, role of 
catalysts and PCT properties: Final report, 12:28264 (R;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Chemical Preparation 
Poly(ethylene oxide) complexes of lead halides, 12:28874 
(J;US) 
Electric Conductivity 
Poly(ethylene oxide) complexes of lead halides, 12:28874 
(J;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 
Cross-Linking 
Radiation processing of polymers - cross-linking and 
degradation, 12:28947 (RA;CS;In Czech) 
Materials Testing 
Reference standard polyethylene resins and piping materials. 
Final report, October 1, 1985-September 30, 1986, 12:28335 
(R;US) 
Radiolysis 
Radiation processing of polymers - cross-linking and 
degradation, 12:28947 (RA;CS;In Czech) 
POLY(SOBUTYLENE OXIDE) 
See ORGANIC POLYMERS 
POLYMER FLOODING 
See WATERFLOODING 
POLYMERS 


See also ELASTOMERS 
ORGANIC POLYMERS 


The kinetics of structure development in liquid crystal 
polymers, 12:28863 (R;US) 
Chemical Radiation Effects 
Radiation resistance of technological materials, 12:28949 
(RA;CS;In Czech) 
Deposition 
Inorganic-polymer-derived dielectric films, 12:28873 (P;US) 
Fabrication 
Low-cost thin-material solar technology: The key to a viable 
energy alternative, 12:28499 (BA;US) 
Performance 
Low-cost thin-material solar technology: The key to a viable 
energy alternative, 12:28499 (BA;US) 
Quantitative Chemical Analysis 
Method for determining trace quantities of chloride in 
polymeric materials using ion selective electrodes: Final 
report, 12:28878 (R;US) 
Radiolysis 
Radiation resistance of technological materials, 12:28949 
(RA;CS;In Czech) 
Tribology 
Tribological properties of polymer films and solid bodies in a 
vacuum environment, 12:29023 (R;US) 
POLYNOMIALS 
20th and 21st Annual seminar on theoretical physics, 
Potchefstroom, 9-12 Jul 1985, Johannesburg, 8-11 Jul 1986, 
12:29772 (R;ZA;In Afrikaans) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYPEPTIDES 
Dichroism 
Seiective excitation, relaxation and energy channeling in 
molecular systems: Progress report, June 1, 1984-February 1, 








Dichroism 


1987 (Circular dichroism of helical polypeptides), 12:29350 
(R;US) 
Research 
Selective excitation, relaxation and energy channeling in 
molecular systems: Progress report, June 1, 1984-February 1, 
1987 (Circular dichroism of helical polypeptides), 12:29350 
(R;US) 
POLYSULFIDES 
See SULFIDES 
POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See SULFUR COMPOUNDS 
POLYVINYL CHLORIDE 
See PVC 
PONDS 


See also COOLING PONDS 
SOLAR PONDS 


Heat Transfer 
Analysis of evaporation data from heated ponds: Final report, 
12:28511 (R;US) 
PONDS (COOLING) 
See COOLING PONDS 
POOLS 
See PONDS 
POPULATION INVERSION 
Radiative Decay 
Reduction of radiative trapping effects in x-ray lasers using 
autoionizing transitions. Memorandum report, 12:28990 
(R;US) 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
Air Pollution Monitoring 
Environmental surveillance of the US Department of Energy 
Portsmouth Gaseous Diffusion Plant and surrounding 
environs during 1986: Volume 4, 12:29234 (R;US) 
Land Pollution 
Environmental surveillance of the US Department of Energy 
Portsmouth Gaseous Diffusion Plant and surrounding 
environs during 1986: Volume 4, 12:29234 (R;US) 
Radioactive Effiuents 
Environmental surveillance of the US Department of Energy 
Portsmouth Gaseous Diffusion Plant and surrounding 
environs during 1986: Volume 4, 12:29234 (R;US) 
Water Pollution 
Environmental surveillance of the US Department of Energy 
Portsmovth Gaseous Diffusion Plant and surrounding 
environs during 1986: Volume 4, 12:29234 (R;US) 
PORTSMOUTH PLANT 
See PORTSMOUTH GASEOUS DIFFUSION PLANT 
POSITRON CHANNELING 
X-Ray Sources 
Study of the generation and application of radiation from 
channeled electrons and positrons. Final scientific report, 1 
June 1983-28 February 1986, 12:29716 (R;US) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONIUM 


Photoproduction of positronium in the coulomb field of a 
nucleus, 12:29577 (R;SU;In Russian) 
POTASSIUM 
Activation Analysis 
NAA determination of biogenic element contents in plants 
using 14 MeV neutrons, 12:28889 (RA;CS;In Slovak) 


Deposition of elements in mixed fir forests in the Southern 
Black Forest, 12:29212 (RA;DE;In German) 
Fertilizers 
Minerals and carbohydrate washout from young spruce trees 
as a result of acid fog, 12:29439 (RA;DE;In German) 


Minerals and carbohydrate washout from young spruce trees 
as a result of acid fog, 12:29439 (RA;DE;In German) 
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POTASSIUM 40 
Building Materials 

Determination of specific activity of natural radionuclides 

using Tesla equipment, 12:28895 (RA;CS;In Czech) 
Scintillation Counting 

Determination of specific activity of natural radionuclides 

using Tesla equipment, 12:28895 (RA;CS;In Czech) 
POTASSIUM ALLOYS 
Order-Disorder Transformations 

Heat capacity of liquid equiatomic potassium—lead alloy: 

Anomalous temperature dependence, 12:28828 (J;US) 
Specific Heat 

Heat capacity of liquid equiatomic potassium—lead alloy: 

Anomalous temperature dependence, 12:28828 (J;US) 
POTASSIUM HYDRIDES 
Phase Transformations 

Synthetic metals from intercalated graphite. Annual report, 1 

April-30 September 1985, 12:28853 (R;US) 
POTENTIAL FLOW 
Three-Dimensional Calculations 

Zonal approach for the solution of coupled Euler and potential 
solutions of flows with complex geometries. Annual progress 
report, 1 June 1985-31 May 1986, 12:29484 (R;US) 

POWER CONDITIONING CIRCUITS 
Computer Calculations 

Computer modeling of the American Power Conversion 
Corporation photovoltaic power conditioning system, 
12:28486 (R;US) 

Design 

Computer modeling of the American Power Conversion 
Corporation photovoltaic power conditioning system, 
12:28486 (R;US) 

POWER DEMAND 
Computerized Simulation 

Model for Analysis of the Energy Demand (MAED) users’ 

manual for version MAED-1, 12:29856 (R;XA) 
Forecasting 

Model for Analysis of the Energy Demand (MAED) users’ 

manual for version MAED-1, 12:29856 (R;XA) 
POWER GENERATION 
Computerized Simulation 

Model for Analysis of the Energy Demand (MAED) users’ 

manual for version MAED-1, 12:29856 (R;XA) 
Forecasting 

Model for Analysis of the Energy Demand (MAED) users’ 

raanual for version MAED-1, 12:29856 (R;XA) 
POWER SUBSTATIONS 

Term is used for an assembly of equipment in an electric power 
system for the transmission, transformation, or switching of 
electric energy. 

Characterization of arc by-products of sulfur hexafluoride and 
polymeric construction materials: Final report, 12:28516 
(R;US) 

POWER SYSTEMS 

Includes electric power networks with associated generating and 

transmission facilities. 
Control Equipment 
Improvements to electrical circuits by means of fast reactive 
current compensation, 12:28293 (R;XE;In German) | 
PRAIRIE ISLAND-1 REACTOR 
Red Wing, Minnesota, USA 
Steam Generators 

Hideout of impurities in steam generators during heat-up and 

power ascension: Final report, 12:28529 (R;US) 
Water Chemistry 
Hideout of impurities in steam generators during heat-up and 
power ascension: Final report, 12:28529 (R;US) 
PRASEODYMIUM 135 
Energy Levels 
Signature splitting in /sup 135/Pr, 12:29647 (BA;US) 
Nuclear Deformation 
Signature splitting in /sup 135/Pr, 12:29647 (BA;US) 
PRECIPITATION 

In chemical processes only; see also ATMOSPHERIC 
PRECIPITATIONS and CHARGED-PARTICLE 
PRECIPITATION. 
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Chemical Composition 
Statistical summary and analyses of event precipitation 
chemistry from the MAP3S network, 1976-1983, 12:29227 
(J;GB) 
PRECURSORS (DELAYED NEUTRON) 
See DELAYED NEUTRON PRECURSORS 
PRECURSORS (DELAYED NEUTRONS) 
See DELAYED NEUTRON PRECURSORS 
PREONS 
Particle Interactions 
Cosmic ray test for supersymmetry, 12:29560 (R;JP) 
PRESSURE GAGES 
Design 
Process temperature, pressure and flow measurements: 
Opportunities and challenges, 12:29178 (BA;US) 
P 
Measurement of dynamic pressure in inert and reactive solids 
by PVF, [polyvinylidene fluoride] and manganin gauges, 
12:29176 (R;US) 
PRESSURE MEASUREMENT 
Measuring Methods 
Process temperature, pressure and flow measurements: 
Opportunities and challenges, 12:29178 (BA;US) 
PRESSURE TUBES 
Failures 
Pressure tube replacement in Pickering NGS A units 1 and 2, 
12:28551 (R;XX) 
Repair 
Pressure tube replacement in Pickering NGS A units 1 and 2, 
12:28551 (R;XX) 
PRESSURE VESSELS 
Design 
CIT systems analysis and plasma engineering, 12:29815 (R;US) 
PRESSURIZED HEAVY WATER COOLED 
MODERATED 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE 
Containment 
Regulatory analysis of Regulatory Guide 1.35 (Revision 3, 
Draft 2): In-service inspection of ungrouted tendons in 
prestressed concrete containments, 12:28561 (R;US) 
Gamma Radiography 
Quality testing by radiography of prestressing reinforcement 
grouting, 12:29020 (RA;CS;In Czech) 
PRIMARY COOLANT CIRCUITS 
Fluid Flow 
Three dimensional analysis of flow in vessel using thermal- 
hydraulic analysis code STREAM, 12:28615 (R;JP;In 
Japanese) 


Combined atom-probe and electron microscopy 
characterization of fine scale structures in aged primary 
coolant pipe stainless steel, 12:28798 (R;US) 

PRINTED CIRCUITS 
Adhesion 

Copper foil adhesion within polyimide/glass multilayer printed 

wiring boards: Final report, 12:29027 (R;US) 
PROBES 


Array coil probe: Final report, 12:29018 (R;US) 
Fabrication 


Array coil probe: Final report, 12:29018 (R;US) 
PROCESS COMPUTERS 
Uses 
Concepts for controlling the transport of materials from 
surface installations to the face, 12:28289 (RA;DE;In 
German) 
PROCESS HEAT 
Gas Burners 
Advanced refinery process heater. Annual report, October 
1985-September 1986, 12:28316 (R;US) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 


PROTEUS REACTOR 
Neutron Transport 


PROFESSIONAL PERSONNEL 


See also ENGINEERING PERSONNEL 
ENGINEERS 


Directories 
Tennessee Visiting Scientist Program: 1987 roster, 12:29835 
(R;US) 
Travel 
Minority Institution Research Travel Program: Summary of 
program activities, fiscal year 1986, 12:29837 (R;US) 
PROGRAM MANAGEMENT 
Computer Codes 
MANAGE: a computer program to estimate costs and benefits 
associated with eastern hardwood management. Forest 
Service general technical report (Final), 12:28711 (R;US) 
PROGRAMMING 
Limited to computer programming. 
See also PARALLEL PROCESSING 
Historical Aspects 
The Los Alamos experience, 1943-1954, 12:29860 (R;US) 
Mathematical Models 
An algebraic theory of program specification and correctness 
using symmetry operations, 12:29851 (R;US) 
PROJECT MANAGEMENT 
See PROGRAM MANAGEMENT 
PROPADIENE 
See ALLENE 
PROPANONE 
See ACETONE 
PROPENE 
See PROPYLENE 
PROPORTIONAL COUNTERS 
Temperature Control 
Thermal control of space x-ray experiment, 12:29509 (R;US) 
PROPULSION REACTORS 
See also SPACE PROPULSION REACTORS 
Critical Heat Flux 
Experimental study on the critical heat flux in a varying 
acceleration field, (1). The influence of varying acceleration 
on the behavior of bubble in subcooled boiling, 1: 
experimental rig and preriminary experiment, 12:28621 
(R;JP;In Japanese) 
PROPULSION SYSTEMS 
Cryogenics 
Orbital transfer vehicle concept definition and system analysis 
study: Volume 1, Executive summary, 12:28974 (R;US) 
PROPYLENE 
Electric Impedance 
Impedance of lithium electrodes in a propylene carbonate 
electrolyte, 12:28690 (J;US) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Decontamination 
Optimization of radioactive clothes washing with respect to 
processing of laundry waters from V-1 nuclear power plant, 
12:28382 (RA;CS;In Slovak) 
PROTECTIVE COATINGS 
Corrosion Resistance 
Corrosion protection by vapour deposited and laser fused silica 
coatings, 12:28817 (R;GB) 
PROTEINS 
See also PHYTOCHROMES 
Biological Functions 
[Unraveling photosystems], 12:28472 (R;US) 
Gene Regulation 
Environmental stress-mediated changes in transcriptional and 
translational regulation of protein synthesis in crop plants: 
Progress report, 1986-1987, 12:29469 (R;US) 
PROTEUS REACTOR 
Evaluated Data 
Effects of recent WIMS data library changes on calculational 
results for LWHCR lattices, 12:28610 (RA;CH) 
Neutron Transport 
Testing of a JEF-1 based WIMS-D cross section library for 
migration area and k-infinity predictions for LWHCR 
lattices, 12:28611 (R;CH) 





PROTEUS REACTOR 
Neutron Transport 


Whole-reactor modeling effects on results from critically 
driven LWHCR experiments, 12:28609 (RA;CH) 
Nuclear Reaction Kinetics 
Measurement of integral data in thermally driven LWHCR 
lattices, 12:28608 (RA;CH) 
Photon Transport 
Testing of a JEF-1 based WIMS-D cross section library for 
migration area and k-infinity predictions for LWHCR 
lattices, 12:28611 (R;CH) 

Whole-reactor modeling effects on results from critically 

driven LWHCR experiments, 12:28609 (RA;CH) 
Reactivity Worths 

Reactivity changes effected by central samples in a thermally 

driven LWHCR lattice, 12:28607 (RA;CH) 
Reactor Kinetics 

Effects of recent WIMS data library changes on calculational 

results for LWHCR lattices, 12:28610 (RA;CH) 
Reactor Lattices 

Effects of recent WIMS data library changes on calculational 

results for LWHCR lattices, 12:28610 (RA;CH) 
Void Coefficient 

Effects of fuel enrichment on the physics characteristics of 
plutonium-fueled light water high converter reactors, 
12:28606 (RA;CH) 

Reactivity and reaction rate ratio changes with moderator 
voidage in a light water high converter reactor lattice, 
12:28605 (RA;CH) 

Reactivity changes effected by central samples in a thermally 
driven LWHCR lattice, 12:28607 (RA;CH) 

Void Fraction 

Effects of fuel enrichment on the physics characteristics of 
plutonium-fueled light water high converter reactors, 
12:28606 (RA;CH) 

Reactivity and reaction rate ratio changes with moderator 
voidage in a light water high converter reactor lattice, 
12:28605 (RA;CH) 

Reactivity changes effected by central samples in a thermally 
driven LWHCR lattice, 12:28607 (RA;CH) 

PROTON BEAMS 
Beam Production 
State of the art in polarized proton sources, 12:29079 (R;US) 
Spin Orientation 
State of the art in polarized proton sources, 12:29079 (R;US) 
PROTON REACTIONS 
Charge-Exchange Reactions 

Comparative study of the ‘*C(p,p’)**C and 'C(p,n)*N 

reactions at E/sub p/ = 35 MeV, 12:29637 (R;JP) 
Inelastic Scattering 

Comparative study of the *C(p,p’)'°C and *C(p,n)'3N 

reactions at E/sub p/ = 35 MeV, 12:29637 (R;JP) 
Knock-Out Reactions 

167Tm production from the ytterbium target irradiated by 65- 

100 MeV protons, 12:28959 (R;SU;In Russian) 
Production 


Hadronic phi production and the Lund model for low p/sub 
T/ interactions, 12:29563 (R;NL) 
PROTON SOURCES 
Technology Assessment 
State of the art in polarized proton sources, 12:29079 (R;US) 
PROTON-ANTIPROTON INTERACTIONS 
Multiple Production 
Anti pp searches for quark-gluon plasma at TeV I, 12:29582 
G;NL) 
PROTON-DEUTERON INTERACTIONS 
Particle Production 


a* to K* yield ratio in the pD collision, 12:29576 (R;SU;In 
Russian) 
PROTON-PROTON INTERACTIONS 
Analyzing Power 
Parity violation in vector p-p scattering, 12:29566 (R;CA) 
P Invariance 


Parity violation in vector p-p scattering, 12:29566 (R;CA) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
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PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZERS 
Performance Testing 
Grinding and de-ashing of coal, 12:28255 (R;XE;In French) 
PVC 
Surface Cleaning 

Application of radioisotopes in studying washability of flooring 

surfaces, 12:28454 (RA;CS;In Czech) 
Surface Coating 
Penetration of electroplating bath components into polyvinyl 
chloride, 12:28450 (RA;CS;In Czech) 
PWR TYPE REACTORS 
See also ANGRA-3 REACTOR 

BELLEFONTE-I REACTOR 
BELLEFONTE-2 REACTOR 
BOHUNICE V-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
FARLEY-1 REACTOR 
KOEBERG-1 REACTOR 
KOEBERG-2 REACTOR 
KOZLODUY-1 REACTOR 
KOZLODUY-2 REACTOR 
KRSKO REACTOR 
MAINE YANKEE REACTOR 
NORTH ANNA-2 REACTOR 
PALO VERDE-1 REACTOR 
PALO VERDE-2 REACTOR 
PALO VERDE-3 REACTOR 
PRAIRIE ISLAND-1 REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SHIPPINGPORT REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-2 REACTOR 
TROJAN REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 

Computerized Control Systems 

Computerized diagnostic aid-success path monitor: Final 
report, 12:28627 (R;US) 

Containment 

Regulatory analysis of Regulatory Guide 1.35 (Revision 3, 
Draft 2): In-service inspection of ungrouted tendons in 
prestressed concrete containments, 12:28561 (R;US) 

ECCS 

Request for comments on draft Regulatory Guide, “Best- 
estimate calculations of emergency core cooling system 
performance”, 12:28666 (R;US) 

Engineered Safety Systems 

Computerized diagnostic aid-success path monitor: Final 

report, 12:28627 (R;US) 
Loss of Coolant 

Reactor coolant pump trip criteria and transient identification 
technique for PWRs [pressurized water reactor]: Final 
report, 12:28626 (R;US) 

Request for comments on draft Regulatory Guide, ”Best- 
estimate calculations of emergency core cooling system 
performance”, 12:28666 (R;US) 

Meltdown 
Hydrodynamics and heat transfer aspects of corium-water 
interactions: Interim report, 12:28628 (R;US) 
Nuclear Fuels 
Progress in extending burnup of LWR fuel, 12:28527 (R;US) 
On-Line Measurement Systems 

Sophisticated systems for analysing standard signals of a PWR 

NPP for diagnostic purposes, 12:28545 (R;HU) 


Plant layup and equipment preservation sourcebook: Interim 

report, 12:28524 (R;US) 
Pipes 

Studies on ductile unstable fracture of piping materials in light 
water reactors. (2). Fracture behavior of center cracked 
tension specimen machined from 12-inch diameter stainless 
steel pipe under tensile loading condition at room 
temperature, 12:28526 (R;JP;In Japanese) 
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Reactor Accidents 

The ini. .:nce of environment on release behavior and 
chem: 4l forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 

Reactor Components 

Plant layup and equipment preservation sourcebook: Interim 

report, 12:28524 (R;US) 
Reactor Cooling Systems 

Performance of ion exchange resins in the active circuits of 
pressurised water reactors, 12:28541 (RA;HU) 

Plant layup and equipment preservation sourcebook: Interim 
report, 12:28524 (R;US) 

Reactor coolant pump trip criteria and transient identification 
technique for PWRs [pressurized water reactor]: Final 
report, 12:28626 (R;US) 

Reactor Cores 

Testing of the ENDF/B-V nuclear data library in thermal 

benchmark experiments: Final report, 12:28522 (R;US) 
Reactor Safety 

Computerized diagnostic aid-success path monitor: Final 
report, 12:28627 (R;US) 

Testing of the ENDF/B-V nuclear data library in thermal 
benchmark experiments: Final report, 12:28522 (R;US) 

Rewetting 

User’s manual of the REFLA-1D/MODE4 reflood thermo- 
hydrodynamic analysis code. Incorporation of local power 
effect model and fuel temperature profile effect model into 
REFLA-1D, 12:28650 (R;JP;In Japanese) 

Risk Assessment 

Hydrodynamics and heat transfer aspects of corium-water 
interactions: Interim report, 12:28628 (R;US) 

Yugoslav experience in combining risk analysis and operating 
experience, 12:28641 (RA;XA) 

Steam Generators 

Application of the criterion to the level control of a PWR- 
power steam generator, 12:28588 (R;DZ;In French) 

Array coil probe: Final report, 12:29018 (R;US) 

Phase relations and fluid compositions in steam generator 
crevices: Final report, 12:28530 (R;US) 

Thermal Shields 

Thermal shield support degradation in pressurized water 

reactors, 12:28677 (BA;US) 
Thorium Cycle 

Technology transfer within the KFA/NUCLEBRAS 
Cooperative Program Thorium utilization in PWRs, 
12:28546 (R;BR) 

PYREX 
Thermal Conductivity 
Round robin testing of thermal conductivity reference 
materials, 12:28867 (R;US) 
PYRIDINE 
Pyrolysis 
Identification and temporal behavior of radical intermediates 


formed during the combustion and pyrolysis of gaseous fuels: 


Kinetic pathways to soot formation: Progress report, July 1, 
1986-June 30, 1987, 12:28961 (R;US) 
PYRIDINES 
See also PYRIDINE 
QUINOLINES 
Adsorption 
Photcemission, fluorescence, and photochemical studies of 
molecular adsorbates on metal and semiconductor surfaces, 
12:28812 (R;US) 
Phase Transformations 
Photoemission, fluorescence, and photochemical studies of 
molecular adsorbates on metal and semiconductor surfaces, 
12:28812 (R;US) 
PYROLYSIS PRODUCTS 
Yields 
Char-oil-water slurry study, 12:28301 (R;US) 


QF (RADIATION) 
See QUALITY FACTOR 
QUALITY ASSURANCE 
What quality means to an R and D organization, 12:29845 
(R;US) 
QUALITY FACTOR 
Quality factors, 12:29390 (R;US) 
QUANTUM CHROMODYNAMICS 
Feynman Diagram 
Method of uniqueness: multiloop calculations in QCD, 
12:29613 (R;SU) 
Lattice Field Theory 
Exact fermion algorithm and the pseudo-fermions, 12:29623 
(J;NL) 
Introductory remarks on the beauty and the beast (Lattice 
QCD), 12:29622 (J;NL) 
Perturbation Theory 
Perturbative QCD Lagrangian at large distances and stochastic 
dimensionality reduction. Pt. 2. Rederivation and equivalent 
system in two dimensions, 12:29578 (R;DK) 
Renormalization 
Continuum regularization of quantum field theory. Pt. 3. The 
QCD/sub 4/ B-function, 12:29619 (J;NL) 
QUANTUM ELECTRODYNAMICS 
Gauge Invariance 
Proof of manifest relativistic invariance of transverse variables 
in QED, 12:29610 (R;SU) 
Many-Body Problem 
Covariance of two-fermion equation for quantum 
electrodynamics, 12:29597 (R;XA) 
Monte Carlo Method 
Yet another Monte Carlo study of the Schwinger model, 
12:29606 (R;JP) 
Phase Transformations 
Yet another Monte Carlo study of the Schwinger model, 
12:29606 (R;JP) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GP.AVITY 
Perturbation Theory 
Non-standard perturbative methods for the effective potential 
in Aphi* QFT, 12:29596 (R;XA) 


Programs 
Progress report 1985/86 of the Institute for Theoretical 
Physics, Technical University of Vienna, 12:29844 (R;AT;In 
German) 
Wigner Theory 
20th and 21st Annual seminar on theoretical physics, 
Potchefstroom, 9-12 Jul 1985, Johannesburg, 8-11 Jul 1986, 
12:29772 (R;ZA;In Afrikaans) 
Wigner function formalizm in quantum theory, 12:29604 
(RA;ZA) 
QUANTUM GRAVITY 
Canonical Transformations 
Canonical approach to quantum gravity, 12:29767 (R;XA) 
Renormalization 
Schwinger-Dyson formulation of coordinate-invariant 
regularization, 12:29621 (J;NL) 
QUANTUM MECHANICS 
Research Programs 
Progress report 1985/86 of the Institute for Theoretical 
Physics, Technical University of Vienna, 12:29844 (R;AT;In 
German) 
Wave Packets 
Complex Langevin simulation of real time quantum evolution, 
12:29765 (R;XA) 
QUANTUM OPERATORS 
Phase Space 
Phase formalism for one-dimensional random Schroedinger 
operators, 12:29762 (R;XA) 





QUARK MATERIAL 
Phase T 


QUARK MATERIAL 
See QUARK MATTER 
QUARK MATTER 
Phase Transformations 
Anti pp searches for quark-gluon plasma at TeV I, 12:29582 
G;NL) 
Reviews 
Pre-equilibrium plasma dynamics, 12:29583 (J;NL) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUINOLINES 
Denitrification 
Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 
Enthalpy 
Enthalpy and phase behavior of coal derived liquid mixtures: 
Technical progress report for the period January-March 
1987, 12:28275 (R;US) 
Hydrogenation 
Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 


R CODES 
RICKI: A compact gamma analysis code for the IBM personal 
computer, 12:29627 (R;US) 
Software modifications to GRPAUT Isotopic Program, 
12:28346 (R;US) 
RACIAL GROUPS 
See MINORITY GROUPS 
RADAPPERTIZATION 
See RADIOSTERILIZATION 
RADAR 
See also OPTICAL RADAR 
Measured radar return at the near vertical from forested 
terrains, 12:29838 (R;US) 
RADIANT HEATERS 
Catalytic radiant tube -- Phase 2, proof of concept. Topical 
report, February-August 1986, 12:29041 (R;US) 
RADIATION ACCIDENTS 
Emergency Plans 
PAEC emergency preparedness and response program, 
12:28715 (R;PH) 
RADIATION CHEMISTRY 
Fundamentals of radiation technologies. Texts of lectures, 
12:28945 (R;CS;In Czech) 
Economic Impact 
Basic concepts of radiation technologies, 12:28432 (RA;CS;In 
Czech) 
Research Programs 
Radiation chemistry research at UJV Rez, 12:28953 (RA;CS;In 
Czech) 
Standardized Terminology 
Basic concepts of radiation technologies, 12:28432 (RA;CS;In 
Czech) 
Uses 
Current trends in radiation technologies, 12:28445 (RA;CS;In 
Czech) 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 
Reviews 
Detector issues for relativistic heavy ion experimentation, 
12:29159 (J;NL) 


Role of tracking in future relativistic heavy ion experiments, 
12:29160 (J;NL) 
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RADIATION DETECTION AND RANGE 
See RADAR 
RADIATION DETECTORS 
See also GEIGER-MUELLER COUNTERS 
NEUTRON DETECTORS 
PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
TISSUE-EQUIVALENT DETECTORS 
Reviews 
Detector for high energy nuclear collisions: problems, progress 
and promise, 12:29162 (J;NL) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EFFECTS 
See also PHYSICAL RADIATION EFFECTS 
Fluxgate magnetometer analysis and simulation software for 
the Combined Release and Radiation Effects Satellite 
(CRRES). Technical report, 12:29515 (R;US) 
RADIATION HARDENING 
Quality Assurance 
Dose-rate hardness-assurance guidelines. Technical report, 1 
March 1982-14 November 1985, 12:29186 (R;US) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
Program Management 
Procedures manual for the ORNL Radiological Survey 
Activities (RASA) Program, 12:29301 (R;US) 
RADIATION PROTECTION 
Calculation Methods 
Approximate procedures for calculating protection from initial 
nuclear radiation from weapons, 12:29187 (R;US) 
Curriculum Guides 
DOE contractor radiation safety CBT [computer based 
training] course, 12:29392 (R;US) 
Dosemeters 
Requirements to be met by measuring equipment for radiation 
protection and radiotherapy. Proceedings, 12:29139 
(R;DE;In German) 
Personnel Dosimetry 
Radiation protection in handling ionizing radiation sources, 
12:29397 (RA;CS;In Czech) 
Research Programs 
Pacific Northwest Laboratory: Annual report for 1986 to the 
Assistant Secretary for Environment, Safety and Health: 
Part 5, Nuclear and operational safety, 12:29246 (R;US) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES. 
See also GAMMA SOURCES 
SEALED SOURCES 
SYNCHROTRON RADIATION SOURCES 
X-RAY SOURCES 
Fundamentals of radiation technologies. Texts of lectures, 
12:28945 (R;CS;In Czech) 
Fabrication 
Radiation chemistry in nuclear power plants, 12:28520 
(RA;CS;In Czech) 
Specifications 
Applications of radionuclides and ionizing radiation in national 
economy. Abstracts of papers and posters, 12:28437 (R;CS;In 
Czech) 
Uses 
Current trends in radiation technologies, 12:28431 (RA;CS;In 
Czech) 
RADICALS 
Not to be used for compound descriptions. 
See also HYDROXYL RADICALS 
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Chemical Reactions 
Infrared absorption spectroscopy and chemical kinetics of free 
radicals: Progress report (Reactions and spectra of C,H 
(ethynl radical)), 12:28939 (R;US) 
Energy-Level Transitions 
Infrared absorption spectroscopy and chemical kinetics of free 
radicals: Progress report (Reactions and spectra of CH 
(ethynl radical)), 12:28939 (R;US) 
RADICIDATION 
Food 
Food irradiation, 12:29383 (RA;CS;In Czech) 
RADIOACTIVE AEROSOLS 
Containment Systems 
Pretest aerosol code comparisons for LWR aerosol 
containment tests LA1 and LA2, 12:28623 (R;US) 
RADIOACTIVE EFFLUENTS 
Air Pollution Control 
An overview of airborne radioactive emissions at Los Alamos 
National Laboratory, 12:29244 (R;US) 
Monitoring 
Radioactivity in gaseous waste discharged from the separations 
facilities during 1986, 12:28421 (R;US) 
Radioactive liquid wastes discharged to ground in the 200 
Areas during 1986, 12:28422 (R;US) 
RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE MATERIALS 
Transport 
Institutional issues analysis of the Transportation Technology 
Center, 12:28365 (R;US) 
Transport Regulations 
Assessment of the application of the IAEA regulations for the 
safe transport of radioactive material, 12:28364 (R;XA) 
RADIOACTIVE PARTICULATES 
See RADIOACTIVE AEROSOLS 
RADIOACTIVE TRACERS 


See RADIOPHARMACEUTICALS 
TRACER TECHNIQUES 


RADIOACTIVE WASTE DISPOSAL 
Combustion 
Exemption of radiation sources and practices from regulatory 
control: Interim report. Progress at the IAEA on the 
development of radiological principles for exemption and the 
application of the principles to low-level radioactive waste 
disposal in the terrestrial environment, 12:28378 (R;XA) 
Environmental Impacts 
Environmental Standard Review Plan for the review of a 
license application for a low-level radioactive waste disposal 
facility: Environmental report, 12:29300 (R;US) 
Ground 
Exemption of radiation sources and practices from regulatory 
control: Interim report. Progress at the IAEA on the 
development of radiological principles for exemption and the 
application of the principles to low-level radioactive waste 
disposal in the terrestrial environment, 12:28378 (R;XA) 
Licensing 
Environmental Standard Review Plan for the review of a 
license application for a low-level radioactive waste disposal 
facility: Environmental report, 12:29300 (R;US) 
Planning 
Planning a program in experimental rock mechanics for the 
Nevada Nuclear Waste Storage Investigations Project, 
12:29478 (R;US) 
Research Programs 
Importance of safe radioactive waste disposal for the 
development of nuclear power, 12:28400 (RA;CS;In Czech) 
Site Selection 


US Department of Energy grant to the Commonwealth of 
Virginia: Final technical report, 12:28375 (R;US) 
Socio-Economic Factors 
US Department of Energy grant to the Commonwealth of 
Virginia: Final technical report, 12:28375 (R;US) 
Underground Disposal 
3D-SEEP computer code user’s manual, 12:28401 (R;JP) 
Exploratory borehole Boettstein: Investigation report. 
Supplement volume A, 12:28403 (R;CH;In German) 
Exploratory borehole Boettstein: investigation report, 12:28404 
(R;CH;In German) 


RADIOCARBON DATING 
Neutron Therapy 


Ga migration through MX-80 bentonite, 12:28405 (R;CH) 
Waste Forms 
New low temperature (hydroxylated) materials: A progress 
report, 12:28858 (R;US) 
RADIOACTIVE WASTE MANAGEMENT 
Meetings 
Oak Ridge Model conference: Proceedings, 12:28370 (R;US) 
RADIOACTIVE WASTE PROCESSING 

Method of determining waste solution components, 12:28388 
(RA;CS;In Czech) 

Removal of nitrogen oxides, °*RuO, vapors and radioactive 
aerosols from the gas originating in radioactive wastes 
solidification, 12:28399 (RA;CS;In Czech) 

Support process systems development, March 1985 through 
February 1986, 12:28408 (R;US) 

Calcination 

Mobile calcination and cementation unit for solidification of 
concentrated radioactive wastes, 12:28395 (RA;CS;In Czech) 

Processing of concentrated radioactive wastes into cement and 
bitumens following calcination, 12:28394 (RA;CS;In Czech) 

Cost Estimation 

Technical and economic assessment of radioactive waste 

treatment technology, 12:28383 (RA;CS;In Czech) 
Ion Exchange 

Development of selected treatments of liquid radioactive 
wastes from technological circuits and the radioactive 
clothes laundry, 12:28386 (RA;CS;In Czech) 


Processing of radioactive wastes from nuclear power facilities 

with LWR reactors. Vol. 1, 12:28649 (R;CS;In Czech) 
Research 

Conception and main results of R and D activities in the field 
of safe disposal of radioactive wastes from the operation of 
nuclear power facilities with LWR reactors in the years 1981 
to 1985, 12:28384 (RA;CS;In Czech) 

Importance of safe radioactive waste disposal for the 
development of nuclear power, 12:28400 (RA;CS;In Czech) 

Solidification 

Bituminization of low- and intermediate-level radioactive 
concentrates, 12:28389 (RA;CS;In Slovak) 

Processing of radioactive wastes from long-term fuel store of 
A-1 nuclear power plant, 12:28397 (RA;CS;In Czech) 
Solidification of liquid radioactive concentrates by fixation 

with cement, 12:28390 (RA;CS;In Slovak) 

Solidification of saturated radioactive organic ion exchangers 
and of ash from incineration plant, 12:28391 (RA;CS;In 
Slovak) 

Technical and economic assessment of procedures currently 
being developed for radioactive wastes solidification, 
12:28392 (RA;CS;In Slovak) 

Testing the experimental bituminization line with actual 
radioactive wastes from the nuclear power plant, 12:28393 
(RA;CS;In Slovak) 

UJV line for research into radioactive wastes solidification, 
12:28398 (RA;CS;In Czech) 

Vitrification 

Development of vitrification procedure for radioactive wastes 

from nuclear power plants, 12:28396 (RA;CS;In Czech) 
RADIOACTIVE WASTE STORAGE 
Site Selection 
Relocation of radioactive residuals store: environment effects 
statement, 12:28380 (R;AU) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGY 

Multidisciplinary approach to the use of the Buenos Aires 
Pelletron UD20 heavy ion accelerator in radiobiological 
research, 12:29394 (RA;XA) 

Neutron Capture Therapy 

Progress in the selective thermal neutron capture therapy of 

malignant melanoma, 12:29393 (RA;XA) 
Neutron Therapy 

Neutron therapy programme at the UCL - survey of 

radiobiological and clinical data, 12:29356 (RA;XA) 
RADIOCARBON DATING 
See CARBON 14 





International conference on nuclear and radiochemistry 
(ICNR’ 86). Abstracts, 12:28954 (R;CN) 

RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 

See RADIOPHARMACEUTICALS 
RADIOISOTOPES 


See also DELAYED NEUTRON PRECURSORS 
NEUTRON-DEFICIENT ISOTOPES 
NEUTRON-RICH ISOTOPES 


Decay 

Dynamical model for the new radioactive decay mode, 
12:29673 (R;XA) 

Ton Exchange Chromatography 

Selection and evaluation of ion-exchange processes for the 
recovery of radionuclides from coolant water, 12:28907 
(RA;HU) 

Irradiation 

Lawrence Livermore National Laboratory's Atomic Vapor 
Laser Isotope Separation Program: Laser technology and 
demonstration facilities, 12:28356 (BA;US) 

Materials Recovery 

Selection and evaluation of ion-exchange processes for the 
recovery of radionuclides from coolant water, 12:28907 
(RA;HU) 

Photoionization 

Lawrence Livermore National Laboratory's Atomic Vapor 
Laser Isotope Separation Program: Laser technology and 
demonstration facilities, 12:28356 (BA;US) 

RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIONUCLIDE MIGRATION 

In environment. 

Mathematical Models 

Analysis of Chernobyl fallout measured with a RAMP 
detector, 12:29251 (R;US) 

Analytical solutions for multidimensional transport of a four- 
member radionuclide decay chain in ground water, 12:28368 
(R;US) 

Hydrodynamic dispersion and protection of water resources, 
12:29337 (RA;CS;In Slovak) 

Radiation Monitoring 

Analysis of Chernobyl fallout measured with a RAMP 

detector, 12:29251 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPASTEURIZATION 
See RADICIDATION 
RADIOPHARMACEUTICALS 
Meetings 


International conference on nuclear and radiochemistry 
(ICNR’ 86). Abstracts, 12:28954 (R;CN) 
Tissue Distribution 
Perifusional techniques for screening antibodies (Ab) in living 
tissue, 12:29353 (J;US) 
Uptake 
Perifusional techniques for screening antibodies (Ab) in living 
tissue, 12:29353 (J;US) 
RADIOPHOTOLUMINESCENT DOSEMETERS 
See RPL DOSEMETERS 
RADIOPRESERVATION 
Fundamentals of radiation technologies. Texts of lectures, 
12:28945 (R;CS;In Czech) 
RADIOPROTECTIVE SUBSTANCES 
Proliferative characteristics of intestinal stem cells. Response 
and protection to high-energy or fission spectrum neutrons 
or photons. Technical report, 1 December 1983-1 December 
1985, 12:29389 (R;US) 
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RADIOSTERILIZATION 
Fundamentals of radiation technologies. Texts of lectures, 
12:28945 (R;CS;In Czech) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Chemical Dosemeters 

Uncertainties in dosimetry and evaluation of measured data, 

12:29142 (RA;DE;In German) 
Coordinated Research Programs 

Exploration of the possibility of high LET radiation for non- 
conventional radiotherapy in cancer. Final report of a co- 
ordinated research programme sponsored by the IAEA 
1981-1985, 12:29355 (R;XA) 

Dosemeters 

Dosimetric methods in clinical radiology and obligatory 
calibration, 12:29141 (RA;DE;In German) 

Experience and results of design approval testing of 
therapeutic dosemeters, 12:29144 (RA;DE;In German) 

Goals of clinical dosimetry and technophysical accuracy 
requirements of radiotherapy, 12:29140 (RA;DE;In German) 

Interlaboratory comparison of a therapeutic dosemeter, 
12:29143 (RA;DE;lm German) 

Outlook on developments in the field of therapeutic dosemeter 
design, 12:29145 (RA;DE;In German) 

Requirements to be met by measuring equipment for radiation 
protection and radiotherapy. Proceedings, 12:29139 
(R;DE;In German) 

Heavy Ions 

Particle therapy: Some retrospective observations, 12:29361 

(RA;XA) 
LET 

Exploration of the possibility of high LET radiation for non- 
conventional radiotherapy in cancer. Final report of a co- 
ordinated research programme sponsored by the IAEA 
1981-1985, 12:29355 (R;XA) 

Neutron Beams 

Particle therapy: Some retrospective observations, 12:29361 

(RA;XA) 
Pion Beams 

Particle therapy: Some retrospective observations, 12:29361 
(RA;XA) 

Radiation therapy of the malignant melanoma of the eye, 
12:29357 (RA;XA) 

Proton Beams 

Particle therapy: Some retrospective observations, 12:29361 
(RA;XA) 

Radiation therapy of the malignant melanoma of the eye, 
12:29357 (RA;XA) 

Radiation Dose Distributions 

Accuracy - a market in radiotherapy. Reasons, requirements, 

clinical practice, 12:29375 (RA;DE;In German) 
Radiation Doses 

Explanation of the new quantity absorbed dose to water, 
12:29708 (RA;DE;In German) 

Radiation doses to personnel in clinics for gynecologic 
oncology, 12:29711 (R;SE;In Swedish) 

RADISHES 
Radioactivity 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from Oct. 1984 to Mar. 1985). Environmental and dietary 
materials, 12:29296 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from Nov. 1984 to Feb. 1985). Environmental and 
dietary materials, 12:29297 (RA;JP) 

RADIUM 218 
E1-Transitions 

Dipole collectivity in nuclei and the cluster model, 12:29690 

(BA;US) 
E2-Transitions 

Dipole collectivity in nuclei and the cluster model, 12:29690 

(BA;US) 
RADIUM 225 
E1-Transitions 

Fast electric dipole transitions in Ra-Ac nuclei, 12:29667 

(BA;US) 
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Nuclear Deformation 
Fast electric dipole transitions in Ra-Ac nuclei, 12:29667 
(BA;US) 
RADIUM 226 
Scintillation Counting 
Determination of specific activity of natural radionuclides 
using Tesla equipment, 12:28895 (RA;CS;In Czech) 
RADON 222 
Concentration 
Potable water as a source of airborne ***Rn in US dwellings: a 
review and assessment, 12:29252 (J;US) 
RADURIZATION 
Food 
Food irradiation, 12:29383 (RA;CS;In Czech) 
RAILGUN ACCELERATORS 
Rayleigh-Taylor Instability 
Theoretical modeling of accelerating arc plasmas. Final report, 
1 May 1985-30 April 1986, 12:29544 (R;US) 
RANDOM PHASE APPROXIMATION 
Analytical Solution 
Method for the solution of the RPA eigenvalue, 12:29771 
(RA;ZA;In Afrikaans) 
RARE EARTH COMPLEXES 
Electronic Structure 
The electronic structure of adducts derived from 
tris(cyclopentadieny])-lanthanide(III), 12:28935 (BA;US) 
EARTHS 


See also ERBIUM 
HOLMIUM 
THULIUM 
YTTERBIUM 


Electronic Structure 
Electronic structure of rare earth metals and intermetallics, 
12:28835 (BA;US) 
Ion Exchange Chromatography 
High-performance separations of lanthanides and actinides on 
dynamic ion exchangers: the analysis of irradiated fuels, 
12:28903 (RA;HU) 
Physical Properties 
Rare earth lasers, 12:29001 (BA;US) 
Quantitative Chemical Analysis 
X-ray spectrometry Si(Li) system and it’s application in 
quantitative analysis of rare-earth elements, 12:29121 
(R;BR;In Portuguese) 
X-Ray Spectroscopy 
X-ray spectrometry Si(Li) system and it’s application in 
quantitative analysis of rare-earth elements, 12:29121 
(R;BR;In Portuguese) 
REACTION HEAT 
Heat Storage 
Buffering storage of thermal energy by means of the reaction 
heat of the system calcium oxide/calcium hydroxide, 
12:28683 (R;DE;In German) 
REACTOR ACCIDENTS 
See also ATWS 


LOSS OF COOLANT 
MELTDOWN 


Emergency Plans 

Pilot program: NRC severe reactor accident incident response 
training manual: US Nuclear Regulatory Commission 
response, 12:28658 (R;US) 

Pilot program: NRC severe reactor accident incident response 
training manual: Public protective actions: Predetermined 
criteria and initial actions, 12:28657 (R;US) 

Fission Product Release 

The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 

Systems 


IAEA incident reporting system and possibilities for its 

reinforcement, 12:28644 (RA;XA) 
Manuals 

Pilot program: NRC severe reactor accident incident response 
training manual: US Nuclear Regulatory Commission 
response, 12:28658 (R;US) 

Pilot program: NRC severe reactor accident incident response 
training manual: Public protective actions: Predetermined 
criteria and initial actions, 12:28657 (R;US) 


Power Density 


Public Policy 
Pilot program: NRC severe reactor accident incident response 
training manual: Public protective actions: Predetermined 
criteria and initial actions, 12:28657 (R;US) 
Radiation Hazards 
Station blackout at nuclear power plants: Radiological 
implications for nuclear war, 12:28668 (R;US) 
Risk Assessment 
Public risk-reduction measures: cost-effectiveness from a global 
point-of-view, 12:28669 (R;BR) 
Using cost/risk procedures to establish recovery criteria 
following a nuclear reactor accident, 12:28674 (J;US) 
REACTOR COMPONENTS 
See also CONTROL ELEMENTS 
FUEL ELEMENTS 


REACTOR COOLING SYSTEMS 
REACTOR CORES 


Chemical Radiation Effects 
Radiation chemistry in nuclear power plants, 12:28520 
(RA;CS;In Czech) 
Corrosion Protection 
Plant layup and equipment preservation sourcebook: Interim 
report, 12:28524 (R;US) 
Limiting Values 
The Reactor Analysis Support Package (RASP): Volume 6, 
BWR [boiling water reactor] set-point methodology: Final 
report, 12:28625 (R;US) 
Physical Radiation Effects 
Radiation chemistry in nuclear power plants, 12:28520 
(RA;CS;In Czech) 
Seismic Effects 
Seismic qualification of equipment in operating nuclear power 
plants: Unresolved Safety Issue A-46, 12:28656 (R;US) 
Specifications 
The Reactor Analysis Support Package (RASP): Volume 6, 
BWR [boiling water reactor] set-point methodology: Final 
report, 12:28625 (R;US) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 


Graphics 
IMAGE information monitoring and applied graphics software 
environment for the IBM-PC: Volume 1, User’s manual for 
Version 1.0, 12:28585 (R;US) 
Test Facilities 
Advanced Control Test Operation (ACTO) facility, 12:28584 
(R;US) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
Pumps 
Reactor coolant pump trip criteria and transient identification 
technique for PWRs [pressurized water reactor]: Final 
report, 12:28626 (R;US) 
Reliability 
Essential service water reliability study at the Krsko nuclear 
power plant, 12:28640 (RA;XA) 
Water Chemistry 
Plant layup and equipment preservation sourcebook: Interim 
report, 12:28524 (R;US) 
REACTOR CORE RESTRAINTS 
Thermal Expansion 
Temperature actuated automatic safety rod release, 12:28597 
(P;US) 
REACTOR CORES 
Control Elements 
Temperature actuated automatic safety rod release, 12:28597 
(P;US) 


Testing of the ENDF/B-V nuclear data library in thermal 
benchmark experiments: Final report, 12:28522 (R;US) 
Power Density 
Dependence of specific energy on the operation mode of a 
power reactor, 12:28542 (R;SU;In Russian) 





REACTOR CORES 
Reactor Kinetics 


Reactor Kinetics 

Neutronics calculations of TR-2 reactor present core, 12:28618 
(R;TR) 

REACTOR DECOMMISSIONING 
Research Programs 
Importance of safe radioactive waste disposal for the 
development of nuclear power, 12:28400 (RA;CS;In Czech) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 
REACTOR FUELS 

See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

See also IN CORE INSTRUMENTS 

Electric Cables 

Definition of data base, code, and technologies for cable life 

extension, 12:28579 (R;US) 
REACTOR KINETICS 
Neutron Diffusion Equation 

Analysis of infinite domain criticality zones in finite reactors, 

12:28575 (R;US) 
REACTOR MAINTENANCE 
Remote Handling Equipment 

An overview of robotics and teleoperators in developing fusion 

power, 12:29832 (BA;US) 
Robots 

An overview of robotics and teleoperators in developing fusion 

power, 12:29832 (BA;US) 
REACTOR MATERIALS 

To be assigned in conjunction with the specific descriptor for the 
material used in a reactor, provided this descriptor is not yet up- 
posted to reactor materials. 

See also NUCLEAR FUELS 
Neutron Radiography 
Radiography experiments at Argonne National Laboratory, 
12:28580 (J;US) 
REACTOR OPERATION 
See also REACTOR START-UP 
Computerized Simulation 

The application of laboratory data from small-scale simulators 
to human performance issues in the nuclear industry, 
12:28571 (BA;US) 

Human Factors 

A model to quantify peer expectation to estimate performance 
success of shift technical advisors, 12:28572 (BA;US) 

Estimation of performance shaping factors for overtime and 
shift length using expert judgment based on related 
assessments, 12:28680 (BA;US) 

The application of laboratory data from small-scale simulators 
to human performance issues in the nuclear industry, 
12:28571 (BA;US) 

Man-Machine Systems 

A shortened version of the THERP/Handbook approach to 
human reliability analysis for probabilistic risk assessment, 
12:28679 (BA;US) 

Manuals 

Operating manual for the Bulk Shielding Reactor, 12:28617 
(R;US) 

Codes 


The application of laboratory data from small-scale simulators 
to human performance issues in the nuclear industry, 
12:28571 (BA;US) 

Reviews 

Study of operating procedures in nuclear power plants: 

Practices and problems, 12:28659 (R;US) 
REACTOR OPERATORS 
Behavior 

A model to quantify peer expectation to estimate performance 
success of shift technical advisors, 12:28572 (BA;US) 

Quantification of operator actions during ATWS following 
MSIV closure, 12:28678 (BA;US) 

The application of laboratory data from small-scale simulators 
to human performance issues in the nuclear industry, 
12:28571 (BA;US) 

Biological Fatigue 

Estimation of performance shaping factors for overtime and 
shift length using expert judgment based on related 
assessments, 12:28680 (BA;US) 


N 
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Computerized Simulation 

A model to quantify peer expectation to estimate performance 

success of shift technical advisors, 12:28572 (BA;US) 
Education 

Verifying competence of operations personnel in nuclear 

power plants, 12:28586 (R;DE) 
Errors 

A shortened version of the THERP/Handbook approach to 
human reliability analysis for probabilistic risk assessment, 
12:28679 (BA;US) 

Quantification of operator actions during ATWS following 
MSIV closure, 12:28678 (BA;US) 

The application of laboratory data from small-scale simulators 
to human performance issues in the nuclear industry, 
12:28571 (BA;US) 

The probability of process laboratory errors affecting 
reprocessing operations, 12:28362 (BA;US) 

Information Needs 

Development of a postscram analyzer for boiling water 

reactors, 12:28672 (J;US) 
Performance 

A model to quantify peer expectation to estimate performance 
success of shift technical advisors, 12:28572 (BA;US) 

Estimation of performance shaping factors for overtime and 
shift length using expert judgment based on related 
assessments, 12:28680 (BA;US) 

The application of laboratory data from small-scale simulators 
to human performance issues in the nuclear industry, 
12:28571 (BA;US) 

Personnel Dosimetry 

Dosemeters used in nuclear power stations in combination with 

digital alarm dosemeters, 12:29148 (RA;DE;In German) 
Psychology 

The application of laboratory data from small-scale simulators 
to human performance issues in the nuclear industry, 
12:28571 (BA;US) 

Reliability 

A shortened version of the THERP/Handbook approach to 
human reliability analysis for probabilistic risk assessment, 
12:28679 (BA;US) 

Quantification of operator actions during ATWS following 
MSIV closure, 12:28678 (BA;US) 

Response Functions 

A model to quantify peer expectation to estimate performance 

success of shift technical advisors, 12:28572 (BA;US) 
Risk Assessment 

A shortened version of the THERP/Handbook approach to 
human reliability analysis for probabilistic risk assessment, 
12:28679 (BA;US) 

Rotation 

Shift systems in nuclear power plants - aspects for planning, 

shift systems, utility practice, 12:28593 (R;DE) 
Training 

Training of nuclear power plant personnel on Czechoslovak 

WWER.-440 simulator, 12:28539 (RA;CS;In Slovak) 
Working Conditions 

Estimation of performance shaping factors for overtime and 
shift length using expert judgment based on related 
assessments, 12:28680 (BA;US) 

REACTOR PROTECTION SYSTEMS 
See also ECCS 
REACTOR CORE RESTRAINTS 
Failure Mode Analysis 

Development of a postscram analyzer for boiling water 

reactors, 12:28672 (J;US) 
REACTOR SAFETY 

Transient limits of the Fast Flux Test Facility with respect to 
the passive safety program for liquid-metal fast breeder 
reactors. Master's thesis, 12:28552 (R;US) 

Fault Tree Analysis 

ADORAVA - a computer code for sums of random variables, 

12:28670 (R;BR;In Portuguese) 
M Codes 

User’s manual of the MKENO-DAR code system, 12:28651 

(R;JP) 
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Research 
List of reports in the field of reactor safety research sponsored 
by BMFT, CEA, EPRI, JSTA and USNRC. Reported 
period: July 1-September 30, 1986. Progress report, 12:28630 
(R;DE;In German) 
Response Matrix Method 
Study of neutronic perturbation using complementary 
variational principle in a fast reactor with matrix response 
technique, 12:28647 (R;DZ;In French) 
REACTOR SHUTDOWN 
Inventories 
Material control and accounting (MC and A) loss detection 
during transition periods and process upset conditions, 
12:28426 (R;US) 
REACTOR SIMULATORS 
Computer Codes 
Basic software of simulator, 12:28536 (RA;CS;In Czech) 
Support software of WWER-440 nuclear power plant 
simulator, 12:28537 (RA;CS;In Czech) 
Computerized Control Systems 
Computer system of simulator, 12:28535 (RA;CS;In Czech) 
Electronic Equipment 
Special electronics for simulator, 12:28534 (RA;CS;In Czech) 
Reviews 
Present and the prospects of nuclear power plant simulators, 
12:28540 (RA;CS;In Czech) 
REACTOR START-UP 
Inventories 
Material control and accounting (MC and A) loss detection 
during transition periods and process upset conditions, 
12:28426 (R;US) 
REACTOR TECHNOLOGY 
Technology Transfer 
Success in nuclear technology transfer: A Canadian 
perspective, 12:28564 (R;XX) 
REACTORS 
See aiso BREEDER REACTORS 
PROPULSION REACTORS 
RESEARCH AND TEST REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 
Cost Estimation 
A level playing field: Obtaining consistent cost estimates for 
advanced reactor designs, 12:28562 (R;US) 
Environmental Effects 
Results of measurements of the radioactive contamination of 
the biosphere in the Netherlands, compiled by the CCRX 
1985, 12:28598 (R;NL) 
Fuel Cans 
Second eddy current testing of zircaloy tube samples from the 
OECD Halden reactor project at Reactor Fuel Examination 
Facility, Tokai, JAERI, 12:28581 (R;JP) 
RECYCLING (FUEL) 
See REPROCESSING 
REFERENCE MATERIALS (STANDARD) 
See CALIBRATION STANDARDS 
REFLECTIVE COATINGS 
Damage 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
Physical Radiation Effects 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
Reflectivity 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 


REFLECTIVITY 
Measuring Methods i 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
REFRIGERANTS 
Mixtures 
Performance of a conventional residential-sized heat pump 
operating with a nonazeotropic binary refrigerant mixture, 
12:28749 (R;US) 
REFUSE 
See SOLID WASTES 


RESEARCH REACTORS 
Positron Sources 


REINFORCED MATERIALS 
Ishikawajima-Harima Engineering Review, Vol. 26, No. 2, 
November 1986, 12:28969 (R;US) 
REM 
See DOSE EQUIVALENTS 
REMOTE HANDLING EQUIPMENT 
See also MANIPULATORS 
Accidents 
Preliminary preclosure safety analysis for a prospective Yucca 
Mountain repository (NNWSD), 12:28419 (R;US) 
REMOTE SENSING 
Aerial Surveying 
Applications of data from aerial surveys in the Federal 
Republic of Germany. Proceedings, 12:29254 (R;DE;In 
German) 
RENEWABLE ENERGY SOURCES 


See also BIOMASS 
WIND POWER 


Awards 
National Awards Program for energy innovation 1986: Project 
description, 12:28736 (R;US) 
Bibliographies 
Conservation and renewable energy program: Bibliography, 
1987 Edition, 12:28737 (R;US) 
Technology Assessment 
RETSIE [Renewable Energy Technologies Symposium and 
International Exposition] 85: Symposium proceedings, 
12:28712 (R;US) 
Technology Transfer 
Global competition and technology transfer by the Federal 
Laboratories: An assessment of technology transfer 
mechanisms of selected national laboratories with a special 
focus on solar/renewable energy technologies: Executive 
summary, 12:28713 (R;US) 
RENEWABLE RESOURCES 
Technology Transfer 
Global competition and technology transfer by the Federal 
Laboratories: An assessment of technology transfer 
mechanisms of selected national laboratories with a special 
focus on solar/renewable energy technologies: Executive 
summary, 12:28713 (R;US) 
RENORMALIZATION 
Dyson Representation 
Schwinger-Dyson formulation of coordinate-invariant 
regularization, 12:29621 (J;NL) 
Schwinger Functional Equations 
Continuum regularization of quantum field theory. Pt. 3. The 
QCD/sub 4/ B-function, 12:29619 (J;NL) 
REPROCESSING 
Human Factors 
The probability of process laboratory errors affecting 
reprocessing operations, 12:28362 (BA;US) 
Risk Assessment 
The probability of process laboratory errors affecting 
reprocessing operations, 12:28362 (BA;US) 
RESEARCH AND TEST REACTORS 


See also RESEARCH REACTORS 
TRIGA TYPE REACTORS 


Control Rod Worths 
Calculational determining a rod warth in a subcritical reactor 
with external local source by the method of reverse 
multiplication, 12:28612 (R;SU;In Russian) 
Positron Sources 


Large scale positron production for physics needs via fission 
reactors, 12:28604 (R;US) 
RESEARCH REACTORS 


See also BSR-1 REACTOR 
BSR-2 REACTOR 
ETR REACTOR 
FFTF REACTOR 
GRENOBLE REACTOR 
GTRR REACTOR 
HFR REACTOR 
IBR-30 REACTOR 
JRR-3 REACTOR 
KUR REACTOR 
PROTEUS REACTOR 
SLOWPOKE TYPE REACTORS 
ZPPR REACTOR 





Hydraulics 
Thermal-hydraulic analysis of the TR-2 reactor, 12:28619 
(R;TR;In Turkish) 
Reactor Cores 
Neutronics calculations of TR-2 reactor present core, 12:28618 
(R;TR) 
Thermal Analysis 
Thermal-hydraulic analysis of the TR-2 reactor, 12:28619 
(R;TR;In Turkish) 
RESERVOIR ROCK 
Water Saturation 
Calibration of a neutron log in partially saturated media IV: 
Effects of sonde-wall gap, 12:28306 (B;US) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESID 
See PETROLEUM RESIDUES 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also HOUSES 
Energy Conservation 
Update of the evaluation of the Residential Conservation 
Service Program: Volume 1, 12:28742 (R;US) 
Energy Consumption 
Evaluation of a shared savings approach: The residential 
energy conservation action program, 12:28741 (R;US) 
Heat Pumps 
Performance of a conventional residential-sized heat pump 
operating with a nonazeotropic binary refrigerant mixture, 
12:28749 (R;US) 
Indoor Air Pollution 
Computer program to calculate the concentration histories and 
some air-quality-related quantities in a multichamber system, 
12:29219 (R;FI) 
Solar Heating Systems 
Lane County Solar Utility Project: Final report, 12:28493 
(R;US) 
Water Heaters 
Pulse-combustion residential water heater. Final report, 
November 1980-July 1986, 12:28750 (R;US) 
RESIDENTIAL SECTOR 
Consumption Rates 
Petroleum Supply Monthly, February 1987, 12:28321 (R;US) 
Energy Consumption 
Residential Transportation Energy Consumption Survey: 
Consumption patterns of household vehicles 1985, 12:28722 
(R;US) 
Indoor Air Pollution 
Participant evaluation results for two indoor air quality studies, 
12:28698 (R;US) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Stability 
[National Institute for Petroleum and Energy Research]: 1986 
annual report, 12:28312 (R;US) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL STRESSES 
Ultrasonic Testing 
Investigation of ultrasonic methods for residual stress 
measurement in metals: Annual report, 12:29017 (R;US) 
RESIDUUMS 
See RESIDUAL FUELS 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE STATES 
See ENERGY LEVELS 
RETICULAR CELLS 
See RETICULOENDOTHELIAL SYSTEM 
RETICULOENDOTHELIAL SYSTEM 
Biological Radiation Effects 
Toxoplasma antibodies and retinochoroiditis in the Marshall 
islands and their association with exposure to radioactive 
fallout, 12:29402 (J;US) 
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REWETTING 
R Codes 
User’s manual of the REFLA-1D/MODE4 reflood thermo- 
hydrodynamic analysis code. Incorporation of local power 
effect model and fuel temperature profile effect model into 
REFLA-1D, 12:28650 (R;JP;In Japanese) 
RF SYSTEMS 
Design 
Low-level rf system for the AGS Light Ion Program, 12:29078 
(R;US) 
Testing 
Low-level rf system for the AGS Light Ion Program, 12:29078 
(R;US) 


Crystallization 

Stability of multilayers at high temperatures, 12:28916 (BA;US) 
Electron Microscopy 

Stability of multilayers at high temperatures, 12:28916 (BA;US) 
Temperature Effects 

Stability of multilayers at high temperatures, 12:28916 (BA;US) 
X-Ray Diffraction 

Stability of multilayers at high temperatures, 12:28916 (BA;US) 

RHODIUM 103 

Energy-Level Transitions 

Massive transfer reactions and the structure of transitional A = 
100 nuclei, 12:29650 (BA;US) 

High Spin States 

Massive transfer reactions and the structure of transitional A = 

100 nuclei, 12:29650 (BA;US) 
RICE 
Radioactivity 

Strontium-90 and cesium-137 in rice (producing districts) (from 
Sep. 1984 to Jan. 1985). Environmental and dietary 
materials, 12:29291 (RA;JP) 

Strontium-90 and cesium-137 in rice (consuming districts) 
(from Nov. 1984 to Jan. 1985). Environmental and dietary 
materials, 12:29386 (RA;JP) 

RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RICHLAND NPR REACTOR 

See N-REACTOR 
RINGOTRON 

See ELECTRON-RING ACCELERATORS 
RINGS 

Buckling 

Growth of buckling instabilities during radial collapse of an 

impulsively-loaded cylindrical shell, 12:28973 (R;US) 
Compression 
Growth of buckling instabilities during radial collapse of an 
impulsively-loaded cylindrical shell, 12:28973 (R;US) 

RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Safety 

Safety and risk. Pt. 1. Meaning of the terms safety and risk in 

systems hierarchy, 12:29841 (R;DE;In German) 
RIVERS 
Dispersions 

Determination of the dispersion coefficient, in rivers through 
radioactive and fluorescent tracers, 12:29311 (R;BR;In 
Portuguese) 

Radionuclide Migration 

Remobilization of Cs-137 in the Steel Creek system following 
L-reactor restart at the Savannah River Plant, 12:29334 
(R;US) 

ROADS 
Building Materials 

The potential use of tar sand bitumen as paving asphalt, 

12:28344 (R;US) 
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ROBOTS 


Control algorithms for autonomous robot navigation, 12:29882 
(BA;US) 
Artificial Intelligence 
Control algorithms for autonomous robot navigation, 12:29882 
(BA;US) 
Control Systems 
Control algorithms for autonomous robot navigation, 12:29882 
(BA;US) 
Mathematical Models 
Derivation of manipulator kinematics based on a vector 
formulation, 12:28578 (R;JP) 
Navigation 
Proposal for continued research in intelligent machines at the 
Center for Engineering Systems Advanced Research 
(CESAR) for FY 1988 to FY 1991, 12:28976 (R;US) 
ROCK MECHANICS 
Fracture Mechanics 
Dynamic brittle fracture analysis based on continuum damage 
mechanics, 12:29476 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKETS 
Accelerators 
Rf control system for a rocket-borne accelerator, 12:29092 
(R;US) 
ROCKS 
See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 
Blast Effects 
A technique for predicting fragmentation and fragment sizes 
resulting from rock blasting, 12:28339 (R;US) 
Permeability 
Permeability changes during shear deformation of fractured 
rock, 12:28305 (R;US) 
Spallation 
Flake mechanics, borehole breakouts and thermal spallation, 
12:29474 (R;US) 
ROD BUNDLES 
Cooling 
Experimental studies of the air coolability of triga reactors 
following a loss-of-coolant accident, 12:28673 (J;US) 
ROD PUMPS 
Maintenance 
Development of practical maintenance performance indicators 
for petroleum and natural gas processing plants, 12:28313 
(R;DE;In German) 


Development of practical maintenance performance indicators 
for petroleum and natural gas processing plants, 12:28313 
(R;DE;In German) 
Wear 
Development of practical maintenance performance indicators 
for petroleum and natural gas processing plants, 12:28313 
(R;DE;In German) 
RODS 
Fatigue 
Flow-induced vibration of the SSME LOX posts, 12:29015 
(BA;US) 
Liquid Flow 
Flow-induced vibration of the SSME LOX posts, 12:29015 
(BA;US) 
Mechanical Vibrations 
Flow-induced vibration of the SSME LOX posts, 12:29015 
(BA;US) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROOTS 
Chemical Composition 
Dynamics and chemical composition of the fine roots of forest 
trees, 12:29283 (RA;DE;In German) 


RUTHENIUM HYDROXIDES 
Thermodynamic Properties 


Morphological Changes 
Fine roots and humus micromorphology in differently 
damaged spruce forests, 12:29460 (RA;DE;In German) 
Pathological Changes 
Relationships between damage of the fine root system 
including the mycorrhiza and the occurrence of new forest 
diseases, 12:29452 (RA;DE;In German) 
Plant Growth 
Fine root growth of older spruce with different degrees of 
damage at the same exposure level, 12:29454 (RA;DE;In 
German) 
Root growth, nutrient dynamics and pH in the rhizosphere of 
spruce, 12:29457 (RA;DE;In German) 
Summary evaluation of the seminar results on the subjects 
‘root growth and mycorrhiza’, 12:29461 (RA;DE;In German) 
ROTATING PLASMA 
Force-Free Magnetic Fields 
Some analyses on the plasma motion in the space active region 
of the axial symmetry, 12:29547 (R;XA) 
RPL DOSEMETERS 
Response Functions 
Method of measuring high gamma doses with phosphate glass 
using colorization effect, 12:29122 (RA;CS;In Czech) 
RUBIDIUM 
Fission Products 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
Radioactive Effluents 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
RUMEN 
See STOMACH 
RURAL AREAS 


Study on the energy-conversion efficiency of farmland 
ecosystems in Jitai Basin, 12:28763 (R;CN) 
RUTHENIUM 
Catalytic Effects 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 6 for the period 
December 23, 1986 through March 22, 1987, 12:28266 
(R;US) 
Enhanced catalysts for hydrodenitrogenation of coal liquids: 
Appendix A, 12:28260 (R;US) 
Chemical Reactions 
Thermodynamic data bases for multivalent elements: An 
example for ruthenium, 12:28934 (R;US) 
Fission Products 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
Radioactive Effluents 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
Thermodynamic Properties 
Thermodynamic data bases for multivalent elements: An 
example for ruthenium, 12:28934 (R;US) 
RUTHENIUM 102 
Energy-Level Transitions 
Massive transfer reactions and the structure of transitional A = 
100 nuclei, 12:29650 (BA;US) 
High Spiz. Stetes 
Massive transfer reactions and the structure of transitional A = 
100 nuclei, 12:29650 (BA;US) 
RUTHENIUM HYDROXIDES 
Chemical Reactions 
Thermodynamic data bases for multivalent elements: An 
example for ruthenium, 12:28934 (R;US) 
Thermodynamic Properties 
Thermodynamic data bases for multivalent elements: An 
example for ruthenium, 12:28934 (R;US) 





RUTHENIUM OXIDES 
Chemical Reactions 


RUTHENIUM OXIDES 
Chemical Reactions 
Thermodynamic data bases for multivalent elements: An 
example for ruthenium, 12:28934 (R;US) 
Thermodynamic Properties 
Thermodynamic data bases for multivalent elements: An 
example for ruthenium, 12:28934 (R;US) 


S 


S CODES 
Finite Difference Method 
Computer code SEURBNUK/EURDYYN (release 1). Input and 
output specifications, 12:29006 (R;CH) 
Hydrodynamics 
Computer code SEURBNUK/EURDYN (release 1). Input and 
output specifications, 12:29006 (R;CH) 
SACCHAROMYCES CEREVISIAE 
Genetic Control 
Diploid yeast survival after y-irradiation: the genetic control of 
delayed colony appearance, 12:29398 (R;SU;In Russian) 
Survival Curves 
Diploid yeast survival after y-irradiation: the genetic control of 
delayed colony appearance, 12:29398 (R;SU;In Russian) 
SAFE LOW POWER CRITICAL EXPERIMENT 
See SLOWPOKE TYPE REACTORS 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SALINE ZONE 
See OIL SHALES 
SALT DEPOSITS 
Acoustic Monitoring 
The integrated in situ testing program for the Waste Isolation 
Pilot Plant (WIPP), 12:28418 (R;US) 
Creep 
Preliminary results of the three-dimensional modeling of the 
WIPP [Waste Isolation Pilot Plant] Room D excavation 
sequence, 12:28414 (R;US) 
Pseudostrain representation of multipass excavations in salt, 
12:28416 (R;US) 
The integrated in situ testing program for the Waste Isolation 
Pilot Plant (WIPP), 12:28418 (R;US) 
Thermal Analysis 
Numerical simulation of drift response in rock salt resulting 
from the emplacement of RH-TRU [Remote Handled 
TRansUranic] waste in an array of horizontal long boreholes 
in a separate panel at the WIPP [Waste Isolation Pilot 
Plant], 12:28412 (R;US) 
SALTS 
Use specific salts whenever possible 
See also MOLTEN SALTS 
Grouting 
Costs and impacts of retrieval and processing of wastes from 
selected single-shell tanks, 12:28410 (R;US) 
SAMARIUM 136 
Energy Levels 
Decay of /sup 138/Eu and /sup 136/Eu and deformation in 
the light Sm region, 12:29648 (BA;US) 
Energy-Level Transitions 
Decay of /sup 138/Eu and /sup 136/Eu and deformation in 
the light Sm region, 12:29648 (BA;US) 
Nuclear Deformation 
Decay of /sup 138/Eu and /sup 136/Eu and deformation in 
the light Sm region, 12:29648 (BA;US) 
SAMARIUM ALLOYS 
Physical Radiation Effects 
Radiation effects in rare-earth permanent magnets (Nd-Fe-B; 
Sm-Co), 12:28811 (R;US) 
SANDIA LABORATORIES 


Drawings 
A study of the drawing number system, 12:29839 (R;US) 
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SANITARY LANDFILLS 
Permit Applications 
Permit guidance manual on unsaturated-zone monitoring for 
hazardous-waste land-treatment units. Draft for public 
comment, 12:29303 (R;US) 
SARSON 
See BRASSICA 
SATELLITES 
Fluxgate Magnetometers 
Fluxgate magnetometer analysis and simulation software for 
the Combined Release and Radiation Effects Satellite 
(CRRES). Technical report, 12:29515 (R;US) 
Microwave Power Transmission 
Technology for satellite power conversion. Semiannual 
technical report, 12:28517 (R;US) 
National Defense 
Protecting US space assets from anti-satellite weapons, 
12:29188 (R;US) 
Safeguards 
Protecting US space assets from anti-satellite weapons, 
12:29188 (R;US) 
SATURABLE CORE MAGNETOMETERS 
See FLUXGATE MAGNETOMETERS 
SAVANNAH RIVER PLANT 
Savannah River Laboratory: Monthly report, 12:28377 (R;US) 
Reactor Accidents 
The probability of process laboratory errors affecting 
reprocessing operations, 12:28362 (BA;US) 
Reprocessing 
The probability of process laboratory errors affecting 
reprocessing operations, 12:28362 (BA;US) 
Underground Facilities 
Ultra-sensitive examination of environmental samples with 
SRL Underground Counting Facility, 12:29110 (R;US) 
SAVANNAH RIVER PLANT C REACTOR 
See C REACTOR 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT L REACTOR 
See L REACTOR 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SCALERS 
Nuclear Instrument Modules 
Fast dual scale-down module (LBL No. 21X7981P-1), 12:29029 
(R;US) 
SCALING UNITS 
See SCALERS 
SCANNING ELECTRON MICROSCOPY 
Crystal Defects 
Scanning electron microscope modifications for electron beam 
induced current analysis with applications to photovoltaic 
materials and devices, 12:28917 (J;US) 
Grain Orientation 
Scanning electron microscope modifications for electron beam 
induced current analysis with applications to photovoltaic 
materials and devices, 12:28917 (J;US) 
Modifications 
Scanning electron microscope modifications for electron beam 
induced current analysis with applications to photovoltaic 
materials and devices, 12:28917 (J;US) 
SCHEDULES 
V Codes 
VACATION: A microcomputer based scheduling tool, 
12:29853 (R;US) 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHOTTKY BARRIER DIODES 
Stability 
High temperature stability of W/GaAs Schottky contacts: 
Structural and electrical studies, 12:29030 (R;US) 
Thermal stability of TaSi/sub x/-GaAs Schottky barriers in 
rapid thermal processing (Self-aligned gate fabrication of 
GaAs MESFETs), 12:29035 (R;US) 
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SCHROEDINGER EQUATION 
Solitons 


New class of soliton solutions to the U(n) nonlinear 
Schroedinger equation, 12:29775 (R;SU;In Russian) 
SCHWARZSCHILD FIELD 
See SCHWARZSCHILD METRIC 


Representation of the Schwarzschild-de Sitter’s interior space- 
time, 12:29506 (R;JP) 
coordinates 
Kruskal-type representation of schwarzschild-de Sitter’s 
spacetime, 12:29508 (R;JP) 
P Invariance 
Inversion-invariance of several metrics for the Schwarzschild- 
de Sitter universe, 12:29507 (R;JP) 
SCHWARZSCHILD SOLUTION 
See SCHWARZSCHILD METRIC 
SCHWARZSCHILD SPACE 
See SCHWARZSCHILD METRIC 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also SOLID SCINTILLATION DETECTORS 
Hodoscopes 
Scintillation hodoscopes on the basis of hodoscopic 
photomultipliers using scintillation fibers, 12:29116 (R;SU;In 
Russian) 


See SCINTILLATION COUNTERS 


See EYES 
SCOTLAND 
See UNITED KINGDOM 


Recycling 
Recycle of uranium-3/4 weight percent titanium alloy solid 
scrap, 12:28822 (R;US) 
SCRUBBERS 
See also DRY SCRUBBERS 
Corrosion Protection 
Corrosion inhibitors for FGD systems, 12:28513 (R;US) 
Crevice Corrosion 
Corrosion inhibitors for FGD systems, 12:28513 (R;US) 
Materials Testing 
Corrosion inhibitors for FGD systems, 12:28513 (R;US) 
Pitting Corrosion 
Corrosion inhibitors for FGD systems, 12:28513 (R;US) 
SEA BED 


Ground Motion 
Seafloor response for two southern California earthquakes, 
12:29472 (R;US) 
SEALED SOURCES 
Chemical Preparation 
Manufacture by UVVVR of 1°7Cs sources for brachytherapy, 
12:28436 (RA;CS;In Czech) 


Performance testing of sealing elements in Gabcikovo 
hydroelectric power plant using radiotracer techniques, 
12:29336 (RA;CS;In Slovak) 

SEAWEEDS 


Strontium-90 and cesium-137 in seaweeds (from Feb. 1985 to 
Jun. 1985). Environmental and dietary materials, 12:29340 
(RA;JP) 

SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SEDIMENTS 
Geochemistry 

Mission report SO-28 and scientific report GEMINO-1: 
Geothermal metallogenesis Indian Ocean, 12:29479 (R;DE;In 
German) 

Pollutants 

Technical report series: North Alabama water quality 

assessment: Volume 6, Sediment, 12:29331 (R;US) 


SEQUOYAH-1 REACTOR 
Containment Systems 


SEISMIC DETECTION 
Data Analysis 
Distributed problem solving in seismic event analysis: Final 
report, 12:29473 (R;US) 
Signal-to-Noise Ratio 
Some simulation studies on seismic-magnitude estimators, 
12:29185 (R;US) 
SEISMOGRAPHS 
Seafloor response for two southern California earthquakes, 
12:29472 (R;US) 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICIRCULAR SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also SURFACE BARRIER DETECTORS 
Design 
Development of radiation hardened far IR detector arrays, 
phase 1. Final report, 12:29171 (R;DE) 
Memory Devices 
Single-event upset rate estimates for a 16-K CMOS 
(complementary metal oxide semiconductor) SRAM (static 
random access memory). Technical report, 12:29481 (R;US) 
Radiation Hardening 
Single-event upset rate estimates for a 16-K CMOS 
(complementary metal oxide semiconductor) SRAM (static 
random access memory). Technical report, 12:29481 (R;US) 
Radiosensitivity 
Development of radiation hardened far IR detector arrays, 
phase 1. Final report, 12:29171 (R;DE) 
SEMICONDUCTOR DEVICES 
Fabrication 
Laser assisted etching for microelectronic applications, 
12:28876 (BA;US) 
Physical Radiation Effects 
Radiation resistance of technological materials, 12:28949 
(RA;CS;In Czech) 
Radiolysis 
Radiation resistance of technological materials, 12:28949 
(RA;CS;In Czech) 
SEMICONDUCTOR JUNCTIONS 
Ion Implantation 
Development of a CMOS process using high energy ion 
implantation, 12:29737 (R;NL) 
SEMICONDUCTOR MATERIALS 
If possible index also the specific compounds. 
Charge Carriers 
Simultaneous determination of diffusion length, lifetime and 
diffusion constant of minority carriers using a modulated 
beam, 12:29729 (R;XA) 
Diffusion Length 
Simultaneous determination of diffusion length, lifetime and 
diffusion constant of minority carriers using a modulated 
beam, 12:29729 (R;XA) 
Electric Conductivity 
Ionizing radiation induced conductivity in Mylar (PET) and 
Kapton (Polyimide), 12:28944 (R;BR;In Portuguese) 
Etching 
Laser assisted etching for microelectronic applications, 
12:28876 (BA;US) 
Multi-Photon Processes 
Direct and indirect two-photon processes in semiconductors, 
12:29735 (R;XA) 
SEQUOYAH NUCLEAR POWER PLANT UNIT-1 
See SEQUOYAH-1 REACTOR 
SEQUOYAH NUCLEAR POWER PLANT UNIT-2 
See SEQUOYAH-2 REACTOR 
SEQUOYAH-1 REACTOR 


Containment event analysis for postulated severe accidents: 
Sequoyah Power Station, Unit 1, 12:28660 (R;US) 





SEQUOYAH-1 REACTOR 
Reactor Core Disruption 


Reactor Core Disruption 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor Operation 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28576 (R;US) 
Risk Assessment 
Containment event analysis for postulated severe accidents: 
Sequoyah Power Station, Unit 1, 12:28660 (R;US) 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
SEQUOYAH-2 REACTOR 
Daisy, Tennessee, USA 
Reactor 


Operation 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
Risk Assessment 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
SERI 
See SOLAR ENERGY RESEARCH INSTITUTE 
SERPUKHOV SYNCHROTRON 


Synchronization system for physical setups in IHEP 
accelerator booster mode, 12:29083 (R;SU;In Russian) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 
Nuclear shell models only; for electron shell models use 
ELECTRONIC STRUCTURE. 
See also INTERACTING BOSON MODEL 
Beta Decay 
Shell-model calculations of B-decay rates for s- and r-process 
nucleosyntheses, 12:29702 (BA;US) 
Codes 


Structure of '*C via elastic and inelastic neutron scattering 
from '*C: Measurement, R-matrix analysis, and shell model 
calculations, 12:29635 (R;US) 

E-Transitions 
Toward a shell-model description of intruder states and the 
onset of deformation, 12:29693 (BA;US) 

Energy Levels 
Shell-model calculations near /sup 132/Sn using a realistic, 

effective interaction, 12:29697 (BA;US) 
Shell-model calculations of /sup 90,88/Zr and /sup 90,88/Y, 
12:29698 (BA;US) 

Gamow-Teller Rules 
Shell-model calculations of B-decay rates for s- and r-process 

nucleosyntheses, 12:29702 (BA;US) 

Nuclear Deformation 
Toward a shell-model description of intruder states and the 

onset of deformation, 12:29693 (BA;US) 

Two-Body Problem 
Shell-model calculations near /sup 132/Sn using a realistic, 

effective interaction, 12:29697 (BA;US) 
Shell-model calculations of /sup 90,88/Zr and /sup 90,88/Y, 
12:29698 (BA;US) 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIPPINGPORT PRESSURIZED WATER REACTOR 
See SHIPPINGPORT REACTOR 
SHIPPINGPORT REACTOR 
Pressure Vessels 


ANSYS analyses on the Shippingport Station 


Decommissioning Project, 12:28528 (R;US) 
Reactor 


ANSYS analyses on the Shippingport Station 
Decommissioning Project, 12:28528 (R;US) 
SHORT-LENS SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
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SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Computerized Simulation 
Event simulation for the WA80 experiment, 12:29164 (J;NL) 
SHRUBS 
Chemical Composition 
[The effects of atmospheric CO on insect herbivores and their 
host plants]: Progress report, 12:29190 (R;US) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SIALON 
See ALUMINIUM OXIDES 
SIEGBAHN SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SIGMA MODEL 
Gauge Invariance 
0-expansion and light-cone gauge fixing in curved superspace 
o-models, 12:29593 (J;NL) 
Su 


persymmetry 
0-expansion and light-cone gauge fixing in curved superspace 
o-models, 12:29593 (J;NL) 
SIGMA-2430 RESONANCES 
Particle Decay 
Observation in nuclear emulsion of the charmed =/sub c/°® 
baryon decay to A/sub c/* 7~ with the subsequent A* a~ 7*, 
12:29561 (R;SU;In Russian) 
Particle Production 
Observation in nuclear emulsion of the charmed =/sub c/°® 
baryon decay to A/sub c/* 7~ with the subsequent A* 7~ 7r*, 
12:29561 (R;SU;In Russian) 
SIGNALS 
Data Processing 
Reconstruction of dynamic structural inputs in the presence of 
noise, 12:29024 (R;US) 
SILANES 
Isotope Effects 
Deuterium isotope effects on silicon-29 chemical shifts, 
12:28918 (R;US) 
SILICA 
Crystal Growth 
Controlled nucleation and growth studies in metal oxide and 
alkoxide systems by dynamic laser-light-scattering methods, 
12:28839 (R;US) 
Small-angle scattering from disordered systems (Fumed silica 
(Cab-O-Sil)), 12:28840 (R;US) 
Polymerization 
Small-angle scattering from disordered systems (Fumed silica 
(Cab-O-Sil)), 12:28840 (R;US) 
SILICATE MINERALS 
Thermal Expansion 
Cation dopant effects on the lattice thermal expansion of 
Cordierite: Final report, 12:28857 (R;US) 
SILICATES 
See also CALCIUM SILICATES 
Hydrolysis 
Controlled nucleation and growth studies in metal oxide and 
alkoxide systems by dynamic laser-light-scattering methods, 
12:28839 (R;US) 
SILICON 
Energy Beam Deposition 
Atomic-scale simulation of silicon atomic beam deposition, 
12:29743 (R;US) 
Fabrication 
Experimental observations of free-convection mass transfer to a 
horizontal surface with a micromosaic electrode, 12:29037 
(J;US) 
Ton Implantation 
High energy ion implantation for IC processing, 12:29738 
(R;NL) 
Mechanical Polishing 
Use of labelled abrasive in monitoring the quality of finish of 
semiconductor silicon, 12:28448 (RA;CS;In Czech) 
Neutron Diffraction 
Interference effects at dynamical neutron diffraction under 
ultrasonic excitation, 12:29742 (R;SU;In Russian) 
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Physical Radiation Effects 

Low-temperature radiation damage in silicon - 1: annealing 
studies on N-type material, 12:28861 (R;XA) 

Low temperature radiation damage in silicon - 2: Production 
rates and annealing studies on P-type material, 12:28862 
(R;XA) 

SILICON 29 
Chemical Shift 

Deuterium isotope effects on silicon-29 chemical shifts, 

12:28918 (R;US) 
SILICON ALLOYS 
Chemical Vapor Deposition 

Laser fabrication of interconnect structures on CMOS gate 

arrays, 12:29038 (BA;US) 
Laser Radiation 

Laser fabrication of interconnect structures on CMOS gate 

arrays, 12:29038 (BA;US) 
SILICON CARBIDES 
Corrosion Resistance 

Analysis of candidate silicon carbide recuperator materials 
exposed to industrial furnace environments, 12:29049 
(BA;US) 

Fracture Properties 

Analysis of candidate silicon carbide recuperator materials 
exposed to industrial furnace environments, 12:29049 
(BA;US) 

Tensile Properties 

Durability of SiC heat-exchanger tubes in a high-temperature 

fluidized bed, 12:29051 (BA;US) 
SILICON COMPLEXES 
Electronic Structure 
Hydrogen-related impurity complexes in germanium and 
silicon, 12:28864 (R;US) 
SILICON HYDRIDES 
See SILANES 
SILICON OXIDES 
See also SILICA 
Antireflection Coatings 

High damage threshold porous silica antireflective coating, 
12:28847 (BA;US) 

Pulse duration dependence of 1064-nm laser damage thresholds 
of porous silica antireflection coatings on fused silica 
substrates, 12:28846 (BA;US) 

Variation of transmittance spectra of porous antireflection 
coatings with index profile, 12:28845 (BA;US) 


Effect of overcoats on 355-nm reflectors, 12:28844 (BA;US) 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
Dielectric Properties 
Complex dielectric constants for selected near-millimeter-wave 
materials at 245 GHz, 12:28836 (R;US) 
Fabrication 
Pulse duration dependence of 1064-nm laser damage thresholds 
of porous silica antireflection coatings on fused silica 
substrates, 12:28846 (BA;US) 
Variation of transmittance spectra of porous antireflection 
coatings with index profile, 12:28845 (BA;US) 
Phase 
Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 2 for the period January- 
March 1987, 12:28302 (R;US) 
Physical Radiation Effects 
Angular dependence of multilayer-reflector damage thresholds, 
12:28843 (BA;US) 
Effect of overcoats on 355-nm reflectors, 12:28844 (BA;US) 
High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 
Variation of transmittance spectra of porous antireflection 
coatings with index profile, 12:28845 (BA;US) 


Angular dependence of multilayer-reflector damage thresholds, 
12:28843 (BA;US) 

Effect of overcoats on 355-nm reflectors, 12:28844 (BA;US) 

High-precision damage-resistant multiple-pass ultraviolet 
reflectometer, 12:28848 (BA;US) 





SKELETAL DISEASES 
Diagnosis 


Thin Films 
Ion bombardment-induced retarded moisture adsorption in 
optical thin films, 12:29714 (R;US) 
SILICON SOLAR CELLS 
Defects 
Investigation of selected electrically active defects in 
polycrystalline silicon solar cell materials: Final subcontract 
report, 30 May 1986, 12:28481 (R;US) 
Performance 
Field performance of a polycrystalline silicon module, 12:28485 
(R;XA) 
SILOXANES 
Isotope Effects 
Deuterium isotope effects on silicon-29 chemical shifts, 
12:28918 (R;US) 
SILVER 


Calculation of binding energies and elastic constants of Cu, Ag 
and Au using a one-parameter model potential, 12:29536 
(R;XA) 
Elasticity 
Calculation of binding energies and elastic constants of Cu, Ag 
and Au using a one-parameter model potential, 12:29536 
(R;XA) 
Electrical Properties 
The fabrication and performance of a Ag/AgCl reference 
electrode in thionyl chloride electrolyte, 12:28694 (J;US) 
Electrochemistry 
The fabrication and performance of a Ag/AgCl reference 
electrode in thionyl chloride electrolyte, 12:28694 (J;US) 
Scanning Electron Microscopy 
STM [scanning tunneling microscopy]: Applications, 12:29718 
(R;US) 
Surface Properties 
Photoemission, fluorescence, and photochemical studies of 
molecular adsorbates on metal and semiconductor surfaces, 
12:28812 (R;US) 
SILVER 108 
Differential Cross Sections 
Doubly differential cross sections for galactic heavy-ion 
fragmentation, 12:29492 (R;US) 
SILVER ALLOYS 
Tensile Properties 
Conventionally cast and forged copper alloy for high-heat-flux 
thrust chambers, 12:28815 (R;US) 
SILVER CHLORIDES 
Electrical Properties 
The fabrication and performance of a Ag/AgCl reference 
electrode in thionyl chloride electrolyte, 12:28694 (J;US) 
Electrochemistry 
The fabrication and performance of a Ag/AgCl reference 
electrode in thionyl chloride electrolyte, 12:28694 (J;US) 
SILVER ISOTOPES 
See also SILVER 108 
Half-Life 
New delayed-neutron precursors from TRISTAN, 12:29652 
(BA;US) 
Neutron Emission 
New delayed-neutron precursors from TRISTAN, 12:29652 
(BA;US) 
SIMS 
See MASS SPECTROSCOPY 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINE-GORDON EQUATION 
Solitons 
To soliton solutions of wave equations in spatial case and 
hyperdouble numbers, 12:29751 (R;SU;In Russian) 
SKELETAL DISEASES 
See also OSTEOSARCOMAS 
Diagnosis 
SPECT of maxilla at misfunction, 12:29368 (RA;AT;In 
German) 





SKELETON 
Biomedical Radiography 
Multiphase scintigraphy of bone tumors compared with X-ray 
diagnosis, 12:29366 (RA;AT;In German) 
Radionuclide Kinetics 
Actinide distribution in the human skeleton, 12:29403 (J;US) 
Scintiscanning 
Multiphase scintigraphy of bone tumors compared with X-ray 
diagnosis, 12:29366 (RA;AT;In German) 
Nuclear medical diagnosis for the judgement of the effect of 
chemotherapy on osteosarcomas, 12:29367 (RA;AT;In 
German) 


Use of skeleton scintigraphy in traumatology in consideration 
of injuries of the wrist, 12:29365 (RA;AT;In German) 
SKYRMIONS 
See SOLITONS 
SLAGS 
Viscosity 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
SLATIS-SIEGBAHN SPECTROMETERS 
See MAGNETIC LENS SPECTROMETERS 
SLC 
See STANFORD LINEAR COLLIDER 
SLOWPOKE TYPE REACTORS 
District Heating 
Unattended nuclear systems for local energy supply, 12:28531 
(R;XX) 
Power Generation 
Unattended nuclear systems for local energy supply, 12:28531 
(R;XX) 
SLUDGES 
Vitrification 
Costs and impacts of retrieval and processing of wastes from 
selected single-shell tanks, 12:28410 (R;US) 
Waste Product Utilization 
Newer technologies for resource recovery from coal 
combustion solid wastes, 12:28282 (J;GB) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Fluid Flow 
Experiments on densely-loaded non-Newtonian slurries in 
laminar and turbulent pipe flows: Quarterly technical 
progress report No. 2 (Silica gel particles suspended in 
mixtures of: (1) 70.3% Stoddard solvent and 29.7% Exxon 
150; (2) 55% Stoddard solvent and 45% mineral oil by 
weight), 12:29005 (R;US) 
Freezing 
Economic evaluation of kraft black liquor freeze concentration 
for the pulp and paper industry: Final report, 12:28760 
(R;US) 
Rheology 
Experiments on densely-loaded non-Newtonian slurries in 
laminar and turbulent pipe flows: Quarterly technical 
progress report No. 2 (Silica gel particles suspended in 
mixtures of: (1) 70.3% Stoddard solvent and 29.7% Exxon 
150; (2) 55% Stoddard solvent and 45% mineral oil by 
weight), 12:29005 (R;US) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Laminar Flow 
Laminar flow studies of highly loaded suspensions in 
horizontal pipes, 12:28300 (BA;US) 
Performance Testing 
Improved hydraulic and pneumatic transport, 12:28299 
(R;XE;In German) 
Pressure Drop 
Laminar flow studies of highly loaded suspensions in 
horizontal pipes, 12:28300 (BA;US) 
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SMALL BUSINESSES 
Marketing Research 

A for-profit venture marketing research and analysis study 
conducted for Action for Boston Community Development 
(Home repair services), 12:28699 (R;US) 

SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SNOW 
Humidity 

Radiometric determination of water content of snow, 12:28441 

(RA;CS;In Czech) 
SODIUM 
Muonic Atoms 

Continuous spectrum of quanta-satellites in the decay of the 
light mu-minus-mesic atom 2s state, 12:29534 (R;SU;In 
Russian) 

Thermodynamic Properties 

Numerical tables of thermodynamic properties of sodium, 

12:28809 (R;JP;In Japanese) 
SODIUM 24 
Separation Processes 

New composite ion exchanger - hydrated antimony pentoxide 
in phenolsulphonic matrix - and its application in neutron 
activation analysis, 12:28902 (RA;HU) 

SODIUM CHLORIDES 
Corrosive Effects 
Theoretical distribution functions for the breakdown of passive 
films, 12:28833 (J;US) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM MINERALS 
See MINERALS 
SODIUM OXIDES 
Phase Diagrams 

Transformations of inorganic coal constituents in combustion 
systems: Quarterly report No. 2 for the period January- 
March 1987, 12:28302 (R;US) 

SOIL CHEMISTRY 
Information Systems 
Chemical characteristics of northeastern soils, 12:29263 (R;US) 
SOILS 
Acid Neutralizing Capacity 

Effects of acid precipitations on the composition of the pore 
solutions in the water-unsaturated region and on heavy metal 
mobility, 12:29272 (RA;DE;In German) 

Soil acidification and aluminium release, 12:29285 (RA;DE;In 
German) 

Acidification 

Acid and aluminium toxicity in spruce, 12:29451 (RA;DE;In 
German) 

Acid precipitation impacts on agricultural soil management 
practices, 12:29260 (R;US) 

Changes in the nutrient situation of forest soil as a result of 
anthropogenic pollution, 12:29284 (RA;DE;In German) 

Chemical characteristics of northeastern soils, 12:29263 (R;US) 

Contribution of natural plant communities to the acidification 
of forest soils, 12:29277 (RA;DE;In German) 

Current hypotheses concerning the origin of forest decline in 
West Germany, 12:29262 (RA;DE;In German) 

Deposition, accumulation and washout of toxic airborne 
pollutants, 12:29282 (RA;DE;In German) 

Effects of acid precipitations on the composition of the pore 
solutions in the water-unsaturated region and on heavy metal 
mobility, 12:29272 (RA;DE;In German) 

Heavy metal accumulation, aluminium release and delayed 
mulch cover degradation in the soil area exposed to stem 
flow from older beech trees, and effects on the vegetation 
cover, 12:29279 (RA;DE;In German) 

Mobilisation, complexing and translocation of aluminium and 
heavy metal ions in forest soils under influence of atmogenic 
acidification, 12:29269 (RA;DE;In German) 

Soil acidification in important forest sites in North-Rhine 
Westphalia, 12:29275 (RA;DE;In German) 

Soil acidification and aluminium release, 12:29285 (RA;DE;In 
German) 
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Studies on the chemistry, exchangeable ion cover, and ion 
equilibria of forest soils in polluted areas and on the effects 
of fertilisation, 12:29264 (RA;DE;In German) 

The integrated forest study on effects of atmospheric 
deposition: A status report, 12:29202 (R;US) 

Types, concentration and function of buffer systems in soils, 
12:29271 (RA;DE;In German) 

Variability of the pH value in forest soils in North-Rhine 
Westphalia, 12:29276 (RA;DE;In German) 

Water, nutrient and pollutant dynamics of characteristic soil 
types in Schleswig-Holstein, 12:29273 (RA;DE;In German) 

Air Pollution 

Water economy of a limestone beechwood forest ecosystem in 

a shallow soil site, 12:29280 (RA;DE;In German) 
Buffers 

Types, concentration and function of buffer systems in soils, 

12:29271 (RA;DE;In German) 
Cadmium 

Factors affecting bioavailability of cadmium. Final report, 

1980-1986, 12:29465 (R;US) 
Decontamination 

Investigation of oils and soils contaminated with 

PCDD/PCDF, 12:28323 (RA;DE;In German) 
Ion Exchange 

Development of fir seedlings in pots as a function of the cation 
exchange characteristics of the soils, 12:29268 (RA;DE;In 
German) 

Liquid Flow 

Monitoring solution migration in soils using radiotracers, 

12:29314 (RA;CS;In Slovak) 
Metals 

Effects of acid precipitations on the composition of the pore 
solutions in the water-unsaturated region and on heavy metal 
mobility, 12:29272 (RA;DE;In German) 

Sulfur Compounds 
Sulphur reserves and sulphur bonding patterns in forest soils in 
South West Germany as a function of atmogenic sulphur 
deposition, 12:29267 (RA;DE;In German) 

T 

Water economy of a limestone beechwood forest ecosystem in 
a shallow soil site, 12:29280 (RA;DE;In German) 

X-Ray Fluorescence Analysis 

Use of radionuclide X-ray fluorescence analysis by Institute of 
Industrial Landscape Ecology of Czechoslovak Academy of 
Sciences, Ostrava, 12:28891 (RA;CS;In Czech) 

SOLAR ACCESS 

Prior to September 1980 this concept was indexed to SOLAR 

RIGHTS. 


Springfield/L-COG energy plan implenmentation program 
Eugene-Springfield metro area solar access project: Final 
report, 12:28467 (R;US) 

Research Programs 
Springfield/L-COG energy plan implenmentation program 
Eugene-Springfield metro area solar access project: Final 
report, 12:28467 (R;US) 
SOLAR ACTIVITY 


See also SOLAR FLARES 
SOLAR WIND 


Convection 
Dynamo theory for the interface between the convection zone 
and the radiative interior of a star. Doctoral thesis, 12:29504 
(R;US) 
SOLAR ATMOSPHERE 


See also CHROMOSPHERE 
PHOTOSPHERE 


ydrodynamics 
Magnetohydrodynamic (MHD) analyses of various forms of 
activity and their propagation through helio spheric space. 
Annual report, 1 November 1985-31 December 1986, 
12:29497 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SGCLAR CELL ARRAYS 


Development of integral coating for solar cell modules. Final 
report, February 1985-September 1986, 12:28469 (R;US) 


SOLAR RADIATION 
Reviews 


Electrical Properties 
LEO high voltage solar array arcing response model. Interim 
report, February 1987, 12:28475 (R;US) 
Mathematical Models 
LEO high voltage solar array arcing response model. Interim 
report, February 1987, 12:28475 (R;US) 
SOLAR CELLS 


See also COPPER SELENIDE SOLAR CELLS 
SILICON SOLAR CELLS 


Fabrication 
Solar cell concentrating system, 12:29721 (R;XA) 

Performance 
Solar cell concentrating system, 12:29721 (R;XA) 

Research Programs 
Review of photovoltaic research in the United States, 12:28488 

(BA;US) 
SOLAR COLLECTORS 


See also FLAT PLATE COLLECTORS 
SOLAR PONDS 


Low-cost thin-material solar technology: The key to a viable 
energy alternative, 12:28499 (BA;US) 
SOLAR CORONA 
Solar chromosphere - corona transition region. Doctoral thesis, 
12:29505 (R;US) 
Visible Spectra 
Photographic observation of the flash spectrum at the total 
solar eclipse and its preliminary results, 12:29503 (R;CN) 
SOLAR CYCLE 
Ionospheric Effects 
Model results with PITE (Polar Ionospheric Irregularities 
Experiment) rocket data. Scientific report No. 1, 28 August 
1985-31 August 1986, 12:29521 (R;US) 
SOLAR ENERGY RESEARCH INSTITUTE 
Research Programs 
Intensive microalgae culture for production of lipids for fuel, 
12:28461 (BA;US) 
SOLAR FLARES 
Classification 
Classification of solar flares and relationship between the first 
and second phases, 12:29485 (R;US) 
Gamma Radiation 
Gamma-ray spectrometer experiment on the solar maximum 
mission satellite. Semiannual progress report, 16 April-15 
November 1986, 12:29502 (R;US) 
Magnetohydrodynamics 
Magnetohydrodynamic (MHD) analyses of various forms of 
activity and their propagation through helio spheric space. 
Annual report, 1 November 1985-31 December 1986, 
12:29497 (R;US) 
Particle Kinematics 
Classification of solar flares and relationship between the first 
and second phases, 12:29485 (R;US) 
Variations 
Periodicity of the solar-flare occurrence rate, 152-day, 12:29482 


Feasibility Studies 
Lane County Solar Utility Project: Final report, 12:28493 
(R;US) 
Research Programs 
Lane County Solar Utility Project: Final report, 12:28493 
(R;US) 
SOLAR KILNS 
Performance 
Drying firewood in a temporary solar kiln: a case study. Forest 
Service research note, 12:28494 (R;US) 
SOLAR NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Research Programs 
Molybdenum solar neutrino experiment, 12:29511 (BA;FR) 
SOLAR PONDS 
Reviews 
Status of solar pond technology and requirements for 
successful applications, 12:28500 (BA;US) 
SOLAR RADIATION 
See also DIFFUSE SOLAR RADIATION 








DIRECT SOLAR RADIATION 
Daily Variations 
Accurate computations of monthly average daily 
extraterrestrial irradiation and the maximum possible 
sunshine duration, 12:29237 (R;XA) 
Global Aspects 
Predicting diffuse radiation where only data on sunshine 
duration is available, 12:29235 (R;XA) 
Statistical Models 
Accurate computations of monthly average daily 
extraterrestrial irradiation and the maximum possible 
sunshine duration, 12:29237 (R;XA) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR SYSTEM 
Comets 
Pick-up ion trajectories in a comet model. Master's thesis, 
12:29480 (R;US) 
SOLAR THERMAL POWER PLANTS 
Performance 
Status and progress in solar thermal research and technology, 
12:28490 (BA;US) 
Research Programs 
Status and progress in solar thermal research and technology, 
12:28490 (BA;US) 
SOLAR WIND 
Electrodynamics 
Interplanetary control of high-latitude electrodynamics, 
12:29512 (R;US) 
Magnetic Reconnection 
Observation of reconnection phenomena at synchronous orbit. 
Technical report, 12:29517 (R;US) 
Transport Theory 
Solar-wind plasma in the magnetosphere: method of entry and 
consequences. Final report, February 1983-November 1986, 
12:29523 (R;US) 
SOLDERED JOINTS 
Physical Radiation Effects 
Impact of natural radioactivity in solder on low background 
experiments, 12:29158 (J;NL) 
SOL-GEL PROCESS 
Reviews 
Polymer dynamics and gelation, 12:28869 (R;US) 
SOLID SCINTILLATION DETECTORS 
See also NAI DETECTORS 
Performance Testing 


Use of **1Am as secondary standard for CaF2(Eu) scintillation 
detector for measuring radioactive gaseous samples, 12:29129 
(RA;CS;In Czech) 

Specifications 

Scintillation crystal materials developed and manufactured by 

Monokrystaly Turnov, 12:29123 (RA;CS;In Czech) 
SOLID STATE LASERS 
Beam Optics 

Modelling and simulation of large solid state laser systems, 

12:28999 (BA;US) 
Computer-Aided Design 

Modelling and simulation of large solid state laser systems, 

12:28999 (BA;US) 
Design 

Eye-safe solid-state lasers for LIDAR applications, 12:28996 

(BA;US) 
Laser Materials 

Eye-safe solid-state lasers for LIDAR applications, 12:28996 
(BA;US) 

Rare earth lasers, 12:29001 (BA;US) 

Occupational Safety 

Eye-safe solid-state lasers for LIDAR applications, 12:28996 

(BA;US) 
Operation 

Modelling and simulation of large solid state laser systems, 

12:28999 (BA;US) 
Performance 

Modelling and simulation of large solid state laser systems, 

12:28999 (BA;US) 
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SOLID STATE PHYSICS 
Research 


Progress report 1985/86 of the Institute for Theoretical 
Physics, Technical University of Vienna, 12:29844 (R;AT;In 
German) 

SOLID WASTES 
See also MINERAL WASTES 
Waste Disposal 

Guidance on implementation of the minimum technological 
requirements of HSWA (Hazardous and Solid Waste 
Amendments) of 1984, respecting liners and leachate- 

collection systems. Draft report, 12:29302 (R;US) 
SOLIDS 
Pneumatic Transport 

Experimental gas-solid vertical transport, 12:28296 (R;US) 

Pipe and bend erosion by pneumatic transport of solids at high 
temperature: Quarterly report, December 1986-February 
1987, 12:28297 (R;US) 

SOLID-STATE PLASMA 
Relaxation 


Influence of recombination centers on the relaxation process of 
a 2D photoexcited hot electron plasma, 12:29727 (R;XA) 
SOLITONS 
Stochastic Processes 
Multidimensional phase-space approach to chaos in perturbed 
soliton system, 12:29722 (R;XA) 
SOLUTIONS 
For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION. 
See also LEACHATES 
Chemical Analysis 


Studies of the analyte-carrier interface in flow injection 
analysis: Project report, June 1, 1984-December 1, 1986, 
12:28879 (R;US) 

Multi-Element Analysis 

Studies of the analyte-carrier interface in flow injection 
analysis: Project report, June 1, 1984-December 1, 1986, 
12:28879 (R;US) 

Research Programs 
[Theoretical and experimental investigations of fluctuation 
thermodynamic properties of liquid solutions]: Technical 
progress report for 15 April 1985-14 April 1986, 12:28921 
(R;US) 
Thermodynamic Properties 
[Theoretical and experimental investigations of fluctuation 
thermodynamic properties of liquid solutions]: Technical 
progress report for 15 April 1985-14 April 1986, 12:28921 
(R;US) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SONDES 
See PROBES 
SOOT 
Production 


Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1986-June 30, 1987, 12:28961 (R;US) 

SOUTH AFRICA 
Radiation Protection 


1. Report: 1 July 1982 - 31 December 1983, 12:28423 (R;ZA;In 
Afrikaans 


3. Report: 1 January 1985 - 31 December 1985, 12:28424 
(R;ZA;In Afrikaans) 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE HVAC SYSTEMS 
Heating, ventilation, and air conditioning systems. 
Economic Analysis 
Review and comparison of GRI (Gas Research Institute) 
single-family detached house heating and cooling loads. 
Topical report, September 1985-December 1986, 12:28753 
(R;US) 
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Technology Assessment 
Review and comparison of GRI (Gas Research Institute) 
single-family detached house heating and cooling loads. 
Topical report, September 1985-December 1986, 12:28753 
(R;US) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 
See also SPACE PROPULSION REACTORS 
Fuel Elements 
Uranium nitride fuel fabrication for SP-100 reactors, 12:28560 
(BA;US) 
Meetings 
Space nuclear power systems 1985; Proceedings of the Second 
Symposium, Albuquerque, NM, Jan. 14-16, 1985. Volumes 3 
& 4, 12:28558 (B;US) 
SPACE PROPULSION REACTORS 
Reactor Technology 
Space nuclear propulsion - future applications and technology, 
12:28622 (BA;US) 
SPACE REFLECTION 
See P INVARIANCE 
SPACE VEHICLES 
Economic Analysis 
Orbital transfer vehicle concept definition and system analysis 
study: Volume 1, Executive summary, 12:28974 (R;US) 
Propulsion Systems 
Orbital transfer vehicle concept definition and system analysis 
study: Volume 1, Executive summary, 12:28974 (R;US) 
Systems Analysis 
Orbital transfer vehicle concept definition and system analysis 
study: Volume 1, Executive summary, 12:28974 (R;US) 
SPACECRAFT POWER SUPPLIES 
Flywheel Energy Storage 
Application of advanced flywheel technology for energy 
storage on space station, 12:28489 (R;US) 
Space Power Reactors 
Opening up to the future in space with nuclear power, 
12:28559 (BA;US) 
SPACE-TIME 
Three-Dimensional Calculations 
Integrated analytic spatial and temporal anti-aliasing for 
polyhedra in 4-space, 12:29874 (R;US) 
SPAIN 
Nuclear Power 
Spanish nuclear adventure. From the past into the future, 
12:28518 (R;XX) 
SPECTROMETERS 
See also ALPHA SPECTROMETERS 
BETA SPECTROMETERS 
GAMMA SPECTROMETERS 
HEAVY ION SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
Calibration 
Calibration of the fast 12-channel ECE spectrometer at JET, 
12:29798 (R;NL) 
Data Acquisition 
Accumulation and processing system of spectrometric 
information in low-background experiments, 12:29134 
(R;SU;In Russian) 
Spectra Unfolding 
Accumulation and processing system of spectrometric 
information in low-background experiments, 12:29134 
(R;SU;In Russian) 
SPENT FUEL ELEMENTS 
Irradiation 
Radiation chemistry in nuclear power plants, 12:28520 
(RA;CS;In Czech) 
SPENT SHALES 
Liners 
Evaluation of retorted oil shale as a liner material for retorted- 


shale disposal sites. Final report, June 1981-December 1986, 
12:28345 (R;US) 


SPHERICAL HARMONICS 
Asymptotic Solutions 

Large order perturbation theory for oblate angular spheroidal 

functions, 12:29779 (R;SU;In Russian) 
Eigenfunctions 

Large order perturbation theory for oblate angular spheroidal 

functions, 12:29779 (R;SU;In Russian) 
SPINACH 
Radioactivity 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from Oct. 1984 to Mar. 1985). Environmental and dietary 
materials, 12:29296 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from Nov. 1984 to Feb. 1985). Environmental and 
dietary materials, 12:29297 (RA;JP) 

SPIN-OFF 

See TECHNOLOGY TRANSFER 
SPIRAL ORBIT SPECTROMETERS 

See FLAT MAGNETIC SPECTROMETERS 
SPRAY PONDS 

See COOLING PONDS 
SPRUCES 

Morphological Changes 

Morphological aberrations in the development and growth of 
forest tree shoots, 12:29433 (RA;DE;In German) 

Morphological criteria of the new forest damages, 12:29442 
(RA;DE;In German) 

Mycorrhizas 

Root growth, nutrient dynamics and pH in the rhizosphere of 

spruce, 12:29457 (RA;DE;In German) 
Pathological Changes 

Comparative studies on spruce trees in forests with high 
SO/sub 2/ exposure and in so-called ‘pure air’ regions, 
12:29418 (RA;DE;In German) 

Fine structure and cell physiology studies on healthy and 
damaged forest trees, 12:29417 (RA;DE;In German) 

Individual and combined effects of ozone, SO/sub 2/, and acid 
fog on phenomenological and physiological parameters of 
conifers and deciduous trees in combined gas exposure 
experiments, 12:29434 (RA;DE;In German) 

Physiological and biochemical analyses of spruce needles and 
beech leaves, 12:29428 (RA;DE;In German) 

Physiological, biochemical and anatomic studies on pollution- 
exposed spruce trees in different sites, 12:29430 (RA;DE;In 
German) 

Water transport and water metabolism in damaged and healthy 
spruce trees, 12:29431 (RA;DE;In German) 

Photosynthesis 

Carbon, water and nutrients metabolism of spruce trees in 
highly exposed sites on phyllite soil in North Eastern 
Bavaria, 12:29425 (RA;DE;In German) 

Comparative gas exposure measurements on damaged trees in 
pure air and, alternatively, site conditions at the site of 
damage for a quantitative determination of primary damage, 
12:29424 (RA;DE;In German) 

Determination of photosynthesis parameters as a method for 
analyzing forest damage, 12:29416 (RA;DE;In German) 

Photosynthesis capacity and magnesium concentrations of 
needles of different years of spruce trees in the 
Fichtelgebirge mountains, 12:29427 (RA;DE;In German) 

Plant Growth 

Investigation of the individual and combined effects of sulphur 
compounds and ozone on plant growth and development, 
12:29436 (RA;DE;In German) 

Roots 

Root growth, nutrient dynamics and pH in the rhizosphere of 

spruce, 12:29457 (RA;DE;In German) 
Symptoms 

Fine structure and cell physiology studies on healthy and 

damaged forest trees, 12:29417 (RA;DE;In German) 
SRM 
See CALIBRATION STANDARDS 





STACK DISPOSAL 
Aerosol Monitoring 
Performance testing of sampling path of RKS-2 gauge for 
measuring specific activity of 1*4I in Dukovany nuclear 
power plant effluents, 12:29128 (RA;CS;In Czech) 
STAINLESS STEEL-18-10 
Corrosion 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
Quantitative Chemical Analysis 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
STAINLESS STEEL-304 
Fatigue 
Thermomechanical fatigue of type 304 stainless steel, 12:28799 
(R;US) 
Thermal Fatigue 
Thermomechanical fatigue of type 304 stainless steel, 12:28799 
(R;US) 
STAINLESS STEELS 
See also STAINLESS STEEL-18-10 
STAINLESS STEEL-304 


STAINLESS STEEL-Z6CNI18-10 
STEEL-KHI8N10T 


Laser Welding 
CO: and Nd:YAG laser welding of stainless steel and 
beryllium copper valves: Final report, 12:28797 (R;US) 
Mechanical Properties 
Combined atom-probe and electron microscopy 
characterization of fine scale structures in aged primary 
coolant pipe stainless steel, 12:28798 (R;US) 
Microstructure 
Combined atom-probe and electron microscopy 
characterization of fine scale structures in aged primary 
coolant pipe stainless steel, 12:28798 (R;US) 
Pipes 
Combined atom-probe and electron microscopy 
characterization of fine scale structures in aged primary 
coolant pipe stainless steel, 12:28798 (R;US) 
STEEL-Z6CN18-10 
Corrosion 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
Quantitative Chemical Analysis 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
STANDARD REFERENCE MATERIALS 
See CALIBRATION STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 
Vacuum Systems 
Technical specification for vacuum systems, 12:29102 (R;US) 
STANFORD LINEAR COLLIDER 
Beam Monitoring 
Monitoring the beam position in the SLC interaction region, 
12:29101 (R;US) 
Waveguides 
SLAC Linear Collider waveguide valve, 12:29100 (R;US) 
STAR CLUSTERS 
Mass Distribution 
Are the virial masses of clusters smaller than we think?, 
12:29500 (R;US) 
Oscillations 
Radial and non-radial oscillations of spherically symmetric 
stellar systems, 12:29490 (R;XA) 
X-Ray Spectra 
Are the virial masses of clusters smaller than we think?, 
12:29500 (R;US) 
STAR EVOLUTION 
Axions 
Stars of bosons with non-minimal energy-momentum tensor, 
12:29489 (R;US) 
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Bosons 
Stars of bosons with non-minimal energy-momentum tensor, 
12:29489 (R;US) 
Cosmic Neutrinos 
Stars of bosons with non-minimal energy-momentum tensor, 
12:29489 (R;US) 
STARS 
See also BINARY STARS 
NEUTRON STARS 
Convection 
Dynamo theory for the interface between the convection zone 
and the radiative interior of a star. Doctoral thesis, 12:29504 
(R;US) 
START-UP (REACTOR) 
See REACTOR START-UP 
STATES (ENERGY) 
See ENERGY LEVELS 
STEAM 
Chemical Explosions 
Potential for overpressurization of the West Valley liquid fed 
ceramic melter by a hypothetical molten salt/aqueous phase 
vapor explosion, 12:28371 (R;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
Chemical Reactions 
Phase relations and fluid compositions in steam generator 
crevices: Final report, 12:28530 (R;US) 
Control Systems 
Application of the criterion to the level control of a PWR- 
power steam generator, 12:28588 (R;DZ;In French) 
Crevice Corrosion 
Phase relations and fluid compositions in steam generator 
crevices: Final report, 12:28530 (R;US) 
Tubes 
Array coil probe: Final report, 12:29018 (R;US) 
Water Chemistry 
Phase relations and fluid compositions in steam generator 
crevices: Final report, 12:28530 (R;US) 
STEAM INJECTION 
Bench-Scale Experiments 
Steamflooding of preheated tar sand, 12:28340 (R;US) 
STEAM REFORMER PROCESSES 
Mathematical Models 
Basic characteristics of heat-exchanger type steam reformer 
heated by high temperature helium gas. 1. Analysis by 
simulation model, (1), 12:28458 (R;JP;In Japanese) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS 
Heat Recovery Equipment 
Manufacturing cost and design analysis for Trochoid Power 
Corporation rotary recuperative steam pump. Final report, 
12:28764 (R;US) 
STEAM TURBINES 
Embrittlement 
Nondestructive evaluation of grain boundary segregation: Final 
report, 12:28803 (R;US) 
Turbine Blades 
Steam turbine blade reliability seminar and workshop, 1986: 
Proceedings, 12:28509 (R;US) 
Wear 
Wear measurement by surface layer activation, 12:28510 
(R;US) 
STEEL-ASTM-A387 
Heat Treatments 
Low upper-shelf toughness, high transition temperature test 
insert in HSST [Heavy Section Steel Technology] PTSE-2 
[Pressurized Thermal Shock Experiment-2] vessel and wide 
plate test specimens: Final report, 12:28818 (R;US) 
Tensile Properties 
Low upper-shelf toughness, high transition temperature test 
insert in HSST [Heavy Section Steel Technology] PTSE-2 
[Pressurized Thermal Shock Experiment-2] vessel and wide 
plate test specimens: Final report, 12:28818 (R;US) 
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Welding 
Low upper-shelf toughness, high transition temperature test 
insert in HSST [Heavy Section Steel Technology] PTSE-2 
[Pressurized Thermal Shock Experiment-2] vessel and wide 
plate test specimens: Final report, 12:28818 (R;US) 
STEEL-ASTM-A533-B 
Crack Propagation 
Development of models for warm prestressing, 12:29864 
(R;US) 
Fracture Mechanics 
Development of models for warm prestressing, 12:29864 
(R;US) 
Materials Testing 
Development of models for warm prestressing, 12:29864 
(R;US) 
STEEL-KH18N10T 
Corrosion 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
Quantitative Chemical Analysis 
Application of gamma spectrometry in monitoring corrosion 
properties of austenitic steel surface layers, 12:28888 
(RA;CS;In Czech) 
STEELS 
See also AUSTENITIC STEELS 


STAINLESS STEELS 
STEEL-ASTM-A387 


Containment 
Heat dissipating nuclear reactor with metal liner, 12:28681 
(P;US) 
Embrittlement 
Behavior of cerium in boundary segregation and temper 
embrittlement of steels, 12:28819 (R;US) 
Nondestructive evaluation of grain boundary segregation: Final 
report, 12:28803 (R;US) 
Grain Boundaries 
Behavior of cerium in boundary segregation and temper 
embrittlement of steels, 12:28819 (R;US) 
Wear 
Development of a linear pin wear test machine (304 ss on 3.50 
maraging steel), 12:29025 (R;US) 
WINDS 


Excludes SOLAR WIND. 
Cosmic Nuclei 
Contribution of stellar winds to the composition of cosmic 
rays: exotic Ne and Fe from Wolf-Rayet stars, 12:29486 
(R;US) 
STEM CELLS 
Biological Models 
[Inborn anemias of mice]: Terminal progress report, 12:29379 
(R;US) 
Growth 
Proliferative characteristics of intestinal stem cells. Response 
and protection to high-energy or fission spectrum neutrons 
or photons. Technical report, 1 December 1983-1 December 
1985, 12:29389 (R;US) 
STIMULATED EMISSION DEVICES 
See LASERS 
STIRLING ENGINES 


Further developments in the design of a free-piston Stirling 
engine heat pump for residential applications, 12:28740 
(R;US) 

Performance 

Further developments in the design of a free-piston Stirling 
engine heat pump for residential applications, 12:28740 
(R;US) 

STOCKS 
See INVENTORIES 
STOMACH 
Biomedical Radiography 

Functional diagnosis of the operated stomach. Comparison of 
nuclear medical and radiological methods, 12:29374 
(RA;AT;In German) 


Scintiscanning 
Functional diagnosis of the operated stomach. Comparison of 
nuclear medical and radiological methods, 12:29374 
(RA;AT;In German) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE RINGS 


See also BROOKHAVEN RHIC 
PEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 


Targets 
Internal targets in storage rings, 12:29107 (R;US) 
STOVER 
See AGRICULTURAL WASTES 
is 


Measuring Methods 

In situ measurement of strain during electrodeposition, 

12:28830 (J;US) 
STRAND BREAKS 

Induction of breaks and functional modifications in cellular 
DNA by metal ions, 12:29467 (BA;US) 

Theory of strand breaks in DNA by heavy particles, 12:29405 
(BA;US) 

STRANGE PARTICLES 
See also KAONS 
Particle Production 
Strangeness in the central region, 12:29586 (J;NL) 
STRATEGIC PETROLEUM RESERVE 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation, 
12:28328 (R;US) 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation: 
Appendix, 12:28327 (R;US) 

Drawdown 

Strategic Petroleum Reserve Texoma Complex distribution 
enhancements: Orange and Jefferson Counties, Texas; 
Calcasieu and Cameron Parishes, Louisiana: Environmental 
assessment, 12:28324 (R;US) 

Program Management 

Strategic Petroleum Reserve: Facilities development project 

plan, 12:28315 (R;US) 
STRATOSPHERE 
Air Pollution 

SAGE aerosol measurements. Volume 3: January 1, 1981 to 

November 18, 1981, 12:29213 (R;US) 
Nitrogen Dioxide 

SAGE aerosol measurements. Volume 3: January 1, 1981 to 

November 18, 1981, 12:29213 (R;US) 
Ozone 

SAGE aerosol measurements. Volume 3: January 1, 1981 to 

November 18, 1981, 12:29213 (R;US) 
STRAW 
Thermal Degradation 

Study in the catalytic conversion of biomass, specifically rye 
straw, into aliphatic and aromatic hydrocarbons, 12:28477 
(R;DE;In German) 

STREETS 
See ROADS 
STRETFORD PROCESS 

Investigation of sulfur removal from low-pressure gas: Final 

report, 12:28269 (R;US) 
STRING MODELS 

Treating the interactions of extended particles through breaking 

and connection of strings. 
Field Theories 

Covariant canonical formulation of gauge field theory of 
string, 12:29598 (R;XA) 

Non-commutative analytic geometry and a new model for the 
field theory of closed bosonic strings, 12:29599 (R;XA) 





STRING MODELS 
Lagrangian Function 


Lagrangian Function 

Lagrangian and quantization of a straight-line string, 12:29601 

(R;SU;In Russian) 
Quantization 

Lagrangian and quantization of a straight-line string, 12:29601 

(R;SU;In Russian) 
Sigma Model 

Non-linear o--model related to the fine structure of strings, 

12:29595 (R;XA) 
Supersymmetry 

Space-time supersymmetry in covariant superstring field 
theory, 12:29618 (R;JP) 

Superstrings or beyond the standard ideas, 12:29615 (R;SU;In 
Russian) 

STRONTIUM 90 
Activity Levels 

Strontium-90 and cesium-137 in sea fish (from Nov. 1984 to 
Jun. 1985). Environmental and dietary materials, 12:29338 
(RA;JP) 

Strontium-90 and cesium-137 in shellfish (from Mar. 1985 to 
Jul. 1985). Environmental and dietary materials, 12:29339 
(RA;JP) 

Strontium-90 and cesium-137 in seaweeds (from Feb. 1985 to 
Jun. 1985). Environmental and dietary materials, 12:29340 
(RA;JP) 

Strontium-90 and cesium-137 in total diet (from Oct. 1984 to 
Jul. 1985). Environmental and dietary materials, 12:29290 
(RA;JP) 

Strontium-90 and cesium-137 in rice (producing districts) (from 
Sep. 1984 to Jan. 1985). Environmental and dietary 
materials, 12:29291 (RA;JP) 

Strontium-90 and cesium-137 in rice (consuming districts) 
(from Nov. 1984 to Jan. 1985). Environmental and dietary 
materials, 12:29386 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) (from Dec. 1984 to Jun. 1985). 
Environmental and dietary materials, 12:29292 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
domestic program) (from Sep. 1984 to Jun. 1985). 
Environmental and dietary materials, 12:29293 (RA;JP) 

Strontium-90 and cesium-137 in milk (consuming districts) 
(from Aug. 1984 to May 1985). Environmental and dietary 
materials, 12:29294 (RA;JP) 

Strontium-90 and cesium-137 in milk (powdered milk). 
Environmental and dietary materials, 12:29295 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from Oct. 1984 to Mar. 1985). Environmental and dietary 
materials, 12:29296 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from Nov. 1984 to Feb. 1985). Environmental and 
dietary materials, 12:29297 (RA;JP) 

Strontium-90 and cesium-137 in tea (Japanese tea) (from Jun. 
1985). Environmental and dietary materials, 12:29298 
(RA;JP) 

Ion Exchange Chromatography 

Preparation of 8-hydroxyquinoline substituted silica gel for 

determination of strontium-90 from natural water, 12:28904 


(RA;HU) 
STRONTIUM ISOTOPES 
See also STRONTIUM 90 
Energy Levels 
Level densities near the neutron separation energy in Sr- 
93-97, 12:29653 (BA;US) 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURAL MODELS 


Enthalpy and phase behavior of coal derived liquid mixtures: 


Technical progress report for the period January-March 
1987 (M-cresol/quinoline/tetralin ternary mixture), 12:28275 


See MECHANICAL STRUCTURES 
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SUBBITUMINOUS COAL 
Ashes 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
Comparative Evaluations 
Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 
Heat Treatments 
Hydrothermal preparation of low-rank coal-water fuel slurries, 
12:28256 (J;GB) 
SUBCONTRACTORS 
See CONTRACTORS 
SUBURBS 
See URBAN AREAS 
SUCKER ROD PUMPS 
See ROD PUMPS 
SULFATES 
Ecological Concentration 
Short- and long-time effects of pollutants from atmosphere on 
soil and ground water (among other discharge components) 
of selected forest areas, 12:29266 (RA:DE;In German) 
Trace gas and aerosol measurements at Whiteface Mountain, 
New York: Final report, 12:29198 (R;US) 
Water, nutrient and pollutant dynamics of characteristic soil 
types in Schleswig-Holstein, 12:29273 (RA;DE;In German) 
Equilibrium 
An evaluation of the stability of synthetic Grande Ronde 
groundwater formulations GR-3 and GR-4, 12:29342 (R;US) 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES 
See also CADMIUM SULFIDES 


HYDROGEN SULFIDES 
MOLYBDENUM SULFIDES 


Chemical Bonds 
Competitive ion kinetics in direct mass spectrometric organic 
speciation: [Progress report, FY87-89], 12:28919 (R;US) 
SULFUR COMPOUNDS 


See also CARBON OXYSULFIDE 
SULFATES 
SULFIDES 
SULFUR FLUORIDES 
SULFUR OXIDES 


Air Pollution Control 
Airborne sulphur pollution: effects and control, 12:29207 
(R;XU) 
Environmental Impacts 
Airborne sulphur pollution: effects and control, 12:29207 
(R;XU) 
Health Hazards 
irborne sulphur pollution: effects and control, 12:29207 
(R;XU) 
Spectra 
Laser spectroscopy and dynamics of combustion intermediates: 
Progress report, June 1, 1986-May 31, 1987, 12:28962 (R;US) 
SULFUR DIOXIDE 
Air Pollution 
Individual and combined effects of ozone, SO/sub 2/, and acid 
fog on phenomenological and physiological parameters of 
conifers and deciduous trees in combined gas exposure 
experiments, 12:29434 (RA;DE;In German) 
Air Pollution Control 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 
Production and disposal of wastes from dry and wet flue-gas 
cleaning systems, 12:28281 (J;GB) 
Atmospheric Chemistry 
On the detectability of acid formation in clouds, 12:29199 
(R;US) 
Biological Effects 
Acidic deposition: Effects on agricultural crops: Final report, 
12:29211 (R;US) 
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Fine structure and ultracytochemical studies on pines and 
spruce exposed to SO/sub 2/, ozone and NO/sub X/, 
12:29414 (RA;DE;In German) 

Deposition 

The integrated forest study on effects of atmospheric 

deposition: A status report, 12:29202 (R;US) 
Ecological Concentration 

Air pollution levels and regulations in the United Kingdom, 
12:29196 (R;US) 

Air pollution levels and regulations in Canada, 12:29253 
(R;US) 

Trace gas and aerosol measurements at Whiteface Mountain, 
New York: Final report, 12:29198 (R;US) 

Monitoring 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
First quarter, 1987, 12:28263 (R;US) 
Removal 
[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

German FGD/de-NOx (flue-gas desulfurization/denitrification) 
experience, 12:28272 (R;US) 

Toxicity 
Individual and combined effects of ozone, SO/sub 2/, and acid 

fog on phenomenological and physiological parameters of 
conifers and deciduous trees in combined gas exposure 
experiments, 12:29434 (RA;DE;In German) 

SULFUR FLUORIDES 

Electric Arcs 
Characterization of arc by-products of sulfur hexafluoride and 

polymeric construction materials: Final report, 12:28516 
(R;US) 
Tons 
Competitive ion kinetics in direct mass spectrometric organic 
speciation: [Progress report, FY87-89], 12:28919 (R;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR ISOTOPES 
Isotope Separation 
A progress report and proposal concerning the study of 
isotopically selective, two-step, laser photodissociation of 
polyatomic molecules, 12:28938 (R;US) 
SULFUR OXIDES 
See also SULFUR DIOXIDE 


Sulphur reserves and sulphur bonding patterns in forest soils in 
South West Germany as a function of atmogenic sulphur 
deposition, 12:29267 (RA;DE;In German) 

Toxicity 

Effects of SO/sub 2/ on the biorhythm, established by 
measurements of the electric conductivity of leaves, 12:29438 
(RA;DE;In German) 

Interdependences between air pollution and other 
environmental factors, 12:29450 (RA;DE;In German) 

Investigation of the individual and combined effects of sulphur 
compounds and ozone on plant growth and development, 
12:29436 (RA;DE;In German) 

Recording and analysis of pollution exposure effects, 12:29437 
(RA;DE;In German) 

Uptake 

Uptake of nutrients and pollutants in the fine roots of damaged 

conifer species, 12:29453 (RA;DE;In German) 


Photographic observation of the flash spectrum at the total 
solar eclipse and its preliminary results, 12:29503 (R;CN) 
SUPERCOMPUTERS 
Parallel Processing 
Hypercube algorithms and implementations, 12:29879 (J;US) 
Real Time Systems 
Proposal for continued research in intelligent machines at the 
Center for Engineering S Advanced Research 
(CESAR) for FY 1988 to FY 1991, 12:28976 (R;US) 
SUPERCONDUCTING CABLES 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:28977 (R;US) 


SUPERNOVA REMNANTS 
Supersymmetry 


SUPERCONDUCTING COILS 
Energy Transfer 
One of the energy extraction circuits from superconducting 
magnet coils under stand tests, 12:29105 (R;SU;In Russian) 
SUPERCONDUCTING MAGNETS 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:28977 (R;US) 
Operation 
Operational experience with superconducting synchrotron 
magnets, 12:29081 (R;US) 
SUPERCONDUCTING SUPER COLLIDER 
Quadrupoles 
Single layer quadrupole design for SSC [Superconducting 
Super Collidar], 12:29080 (R;US) 
SUPERCONDUCTING WIRES 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:28977 (R;US) 
SUPERCONDUCTIVITY 
Quasi Particles 
Possible model of heavy fermion superconductivity, 12:29748 
(R;XA) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
Electronic Circuits 
Interface circuitry for superconducting bolometer, 12:29175 
(R;US) 
Energy Gap 
Research on cryogenic vacuum tunneling. Annual report, 1 
August 1984-31 July 1985, 12:28795 (R;US) 
Microscopy 
Research on cryogenic vacuum tunneling. Annual report, 1 
August 1984-31 July 1985, 12:28795 (R;US) 
Synthesis 
Grain boundary superconductivity in the YBaCuO system 
(¥/sub 1.2/Ba/sub 0.8/CuO,), 12:28825 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERGRAVITY 
Scalar Fields 
Soft breaking terms from N=2 supergravity, 12:29603 (R;SU) 
String Models 
Superstring supergravity. 27-plets and right-left symmetry, 
12:29609 (R;SU) 
Supermultiplets 
Superstring supergravity. 27-plets and right-left symmetry, 
12:29609 (R;SU) 
Vector Fields 
Soft breaking terms from N=2 supergravity, 12:29603 (R;SU) 
SUPERHEATERS 
Corrosion 
[Operation of MHD coal fired flow facility]: Quarterly 
technical progress report, October-December 1986, 12:28731 
(R;US) 
Fouling 
[Operation of MHD coal fired flow facility]: Quarterly 
technical progress report, October-December 1986, 12:28731 
(R;US) 
SUPERLATTICES 
Phonons 
Phonon polariton modes in semiconductor superlattices, 
12:29730 (R;XA) 
Polarons 
Phonon polariton modes in semiconductor superlattices, 
12:29730 (R;XA) 
SUPERMULTIPLETS 
Duality 
Superspace actions and duality transformations for N=2 tensor 
multiplets, 12:29591 (R;SU) 
Supersymmetry 
Superspace actions and duality transformations for N=2 tensor 
multiplets, 12:29591 (R;SU) 
SUPERNOVA REMNANTS 
Supernova remnants, 12:29491 (R;SU;In Russian) 





Gamma-ray spectrometer experiment on the solar maximum 
mission satellite. Semiannual progress report, 16 April-15 
November 1986, 12:29502 (R;US) 

Neutrinos 
Energetic (> 1 GeV) neutrinos as a probe of acceleration in 
the new supernova, 12:29510 (J;US) 
SUPERSYMMETRY 
Cosmic Photons 
Cosmic ray test for supersymmetry, 12:29560 (R;JP) 
Fermions 
Cosmic ray test for supersymmetry, 12:29560 (R;JP) 
Invariance 

Extended BRS and anti-BRS symmetries in N=2 harmonic 

superspace, 12:29600 (R;XA) 
Potentials 

Two-loop effective potential for Wess-Zumino model using 

superfields, 12:29588 (R;XA) 
SU-2 Groups 

Duality transformations and most general matter self-coupling 

in N=2 supersymmetry, 12:29592 (R;SU) 
Symmetry Breaking 

Dynamical aspects of the minimal realization of composite 

Nambu-Goldstone superfield, 12:29605 (R;JP) 
U-1 Groups 
Duality transformations and most general matter self-coupling 
in N=2 supersymmetry, 12:29592 (R;SU) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORTS 
Design 


Strata loading of mine roadway supports, 12:28290 (R;XE) 
Yield Strength 
Strata loading of mine roadway supports, 12:28290 (R;XE) 
SURFACE AIR 
Results of atmospheric diffusion experiments, vol. 2. 
TOKAI82, TOKAI83, 12:29243 (R;JP;In Japanese) 
Fission Products 
Radionuclide concentrations in ground-level air from 1984 to 
mid 1986 in North Germany and North Norway; influence 
of the Chernobyl accident, 12:29247 (R;DE) 
Natural Radioactivity 
Radionuclide concentrations in ground-level air from 1984 to 
mid 1986 in North Germany and North Norway; influence 
of the Chernobyl accident, 12:29247 (R;DE) 
SURFACE BARRIER DETECTORS 
Performance Testing 
Project and construction of a spectrometer for alpha particles 
using surface barrier detectors, 12:29119 (R;BR;In 
Portuguese) 
SURFACE CLEANING 
Radiometric Gages 
Application of radioisotopes in studying washability of flooring 
surfaces, 12:28454 (RA;CS;In Czech) 
SURFACE COATING 
Liquid Penetrant Inspection 
Penetration of electroplating bath components into polyvinyl 
chloride, 12:28450 (RA;CS;In Czech) 
SURFACE WATERS 
See also LAKES 
PONDS 
WATER RESERVOIRS 
Acid Rain 
National surface water survey: stream survey (pilot, Middle- 
Atlantic Phase 1, Southeast screening, and Middle-Atlantic 
episode pilot). Analytical methods manual, 12:29325 (R;US) 
Analysis 


National surface water survey: stream survey (pilot, Middle- 
Atlantic Phase 1, Southeast screening, and Middle-Atlantic 
episode pilot). Analytical methods manual, 12:29325 (R;US) 

Compounds 


Evaluation of packed towers for removing volatile organics 
from surface waters. Technical completion report, 12:29324 
(R;US) 

Unsteady Flow 

Monitoring of nonsteady-state flow in water courses, 12:29316 

(RA;CS;In Czech) 
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Water Pollution 
Evaluation of packed towers for removing volatile organics 
from surface waters. Technical completion report, 12:29324 
(R;US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACING, HARD 
See HARD FACING 
SURFACTANTS 
Biosynthesis 
Genetics and biochemistry of surfactant synthesis in 
Arthrobacter species H-13A: Progress report, [August 1, 
1986 through March 31, 1987], 12:29349 (R;US) 
Orientation 
Measurement of orientation of surfactant molecules at a liquid- 
air interface by optical second-harmonic generation, 12:28931 
(R;US) 
SURGICAL MATERIALS 
Design 
Electrosurgical device for both mechanical cutting and 
coagulation of bleeding, 12:29377 (P;US) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 
Gravel Neck, Virginia, USA 
Reactor Core Disruption 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor Operation 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
Risk Assessment 
Reactor risk reference document: Appendices A-I, Draft for 
comment, 12:28675 (R;US) 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
SURRY-2 REACTOR 
Gravel Neck, Virginia, USA 
Reactor Operation 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
Risk Assessment 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
SURRY-3 REACTOR 
Gravel Neck, Virginia, USA 
Reactor Operation 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
Risk Assessment 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
SURRY-4 REACTOR 
Gravel neck, Virginia, USA 
Reactor Operation 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
Risk Assessment 
Reactor risk reference document: Appendices J-O, Draft for 
comment, 12:28676 (R;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 
See also SLURRIES 
Bulk properties of two-phase disordered media. IV. 
Mechanical properties of suspensions of penetrable spheres at 
nondilute concentrations, 12:29012 (J;US) 
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Remote Sensing 
Remote sensing of suspended and dissolved matter in the ocean 
by an airborne lidar and by passive satellite techniques, 
12:29321 (R;DE;In German) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN 
Radioactive Waste Disposal 
Swedish programme for radioactive waste management, 
12:28379 (R;XX) 
Radioactive Waste Storage 
Swedish programme for radioactive waste management, 
12:28379 (R;XX) 
Waste Transportation 
Swedish programme for radioactive waste management, 
12:28379 (R;XX) 
SWIRL FLOW 
See VORTEX FLOW 
SWITCHES 
Design 
Mercury switch with non-wettable electrodes, 12:29036 (P;US) 
Electrodes 
Mercury switch with non-wettable electrodes, 12:29036 (P;US) 
Glow Discharges 
Gas engineering studies for high pressure self-sustained diffuse 
discharge closing switches, 12:29028 (R;US) 
Operation 
Mercury switch with non-wettable electrodes, 12:29036 (P;US) 
SWITZERLAND 
Petroleum Industry 
Swiss mineral oil economy 1970 to 1983. Analysis of industrial 
branches as seen by the Swiss daughter companies of 
multinational petroleum companies, 12:28724 (R;DE;In 
German) 
SYMBOLIC LOGIC 
See MATHEMATICAL LOGIC 
SYMMETRY GROUPS 
Particle Multiplets 
Fermion masses in SU(2)/sup L/ x SU(2)/sup R/ x U(1)/sup 
B-L/ model, 12:29590 (R;XA) 
SYNCHROTRON RADIATION SOURCES 
See also NSLS 
Beam Dynamics 
Calculation of collective effects and beam lifetimes for the 
LBL [Lawrence Berkeley Laboratory] 1-2 GeV synchrotron 
radiation source, 12:29068 (R;US) 
Design 
The LBL [Lawrence Berkeley Laboratory] 1-2 GeV 
synchrotron radiation source, 12:29098 (R;US) 
Electronic Equipment 
Undulators as a primary source of coherent x rays, 12:29073 
(R;US) 
SYNTHESIS GAS 
Chemical Composition 
Catalyst performance and life in liquid-phase methanol: Final 
report, 12:28270 (R;US) 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEM FAILURE ANALYSIS 
On-Line Systems 
Simulator for a fault-diagnosis system, 12:28512 (R;US) 


T 


T CODES 
Manuals 
Toolpack/1 Release 2 introductory guide: Second Edition, 
October 1986, 12:29850 (R;US) 
User’s guide to Toolpack/1 (Release 2) in a Unix environment, 
12:29852 (R;US) 


TAU PARTICLES 
Lifetime 


T-15 TOKAMAK 
Limiters 


Temperature fields and stress-strain state of the working 
element of a movable limiter of the T-15 device, 12:29827 
(R;SU;In Russian) 

T3 HORMONE 
See TRIIODOTHYRONINE 
TANDEM MIRRORS 

Prior to September 1983 this concept was indexed to TMX 

DEVICES. 
Thermal Barriers 

Trapping rates in thermal barriers of tandem mirrors, 12:29805 

GAT) 
TANKS 
Retrieval Systems 

Costs and impacts of retrieval and processing of wastes from 

selected single-shell tanks, 12:28410 (R;US) 
TANTALUM 
Laser Welding 

Laser welding of a beryllium/tantalum collimator, 12:28826 

(R;US) 
TANTALUM ALLOYS 
Superconductivity 
Short-range order and superconductivity in binary alloys 
containing V, Nb and Ta, 12:29747 (R;XA) 
TANTALUM ORES 
Processing 
Environmental assessment for renewal of source material 


license No. STB-401 (Docket No. 40-6563), 12:28353 (R;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TARGET CHAMBERS 
Moderators 


The Los Alamos liquid hydrogen neutron-moderator system, 
12:28982 (BA;US) 
TARGETS 


See also ALUMINIUM 27 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
CALCIUM 40 TARGET 
CALIFORNIUM 249 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CARBON 14 TARGET 
CHROMIUM 52 TARGET 
DEUTERIUM TARGET 
EINSTEINIUM 254 TARGET 
GADOLINIUM 148 TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
IRON 54 TARGET 
IRON 56 TARGET 
LASER TARGETS 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
MAGNESIUM 24 TARGET 
MAGNESIUM 26 TARGET 
MANGANESE 55 TARGET 
MOLYBDENUM 92 TARGET 
NICKEL 58 TARGET 
NIOBIUM 93 TARGET 
PLUTONIUM 240 TARGET 
TIN 120 TARGET 
TITANIUM 48 TARGET 
TITANIUM 50 TARGET 
URANIUM 235 TARGET 
VANADIUM 51 TARGET 
ZIRCONIUM 90 TARGET 
ZIRCONIUM 92 TARGET 


Fabrication 
Special targets for nuclear reaction and spectroscopic studies, 
12:29628 (BA;US) 
Rutherford Scattering 
Determination of nuclear target structure and composition by 
RBS method, 12:28883 (RA;CS;In Czech) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Lifetime 
Lifetimes of heavy leptons and hadrons, 12:29564 (R;US) 





Radioactivity 


TAUONS 
See TAU PARTICLES 
TEA LEAVES 
Radioactivity 
Strontium-90 and cesium-137 in tea (Japanese tea) (from Jun. 
1985). Environmental and dietary materials, 12:29298 
(RA;JP) 
TECHNETIUM 99 
Beta Decay 
Shell-model calculations of B-decay rates for s- and r-process 
nucleosyntheses, 12:29702 (BA;US) 
TECHNOLOGY TRANSFER 
Technology Assessment 
Global competition and technology transfer by the Federal 
Laboratories: An assessment of technology transfer 
mechanisms of selected national laboratories with a special 
focus on solar/renewable energy technologies: Executive 
summary, 12:28713 (R;US) 
TECHNOLOGY UTILIZATION 
Risk Assessment 
Safety and risk. Pt. 1. Meaning of the terms safety and risk in 
systems hierarchy, 12:29841 (R;DE;In German) 
Safety 
Safety and risk. Pt. 1. Meaning of the terms safety and risk in 
systems hierarchy, 12:29841 (R;DE;In German) 
TELLURIUM 
Fission Products 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
Radioactive Effiuents 
The influence of environment on release behavior and 
chemical forms of fission products released under LWR 
[light water reactor] accident conditions, 12:28624 (R;US) 
TELLURIUM ISOTOPES 
Energy Levels 
Shell-model calculations near /sup 132/Sn using a realistic, 
effective interaction, 12:29697 (BA;US) 
TEMPERATURE (ELECTRON) 
See ELECTRON TEMPERATURE 
TEMPERATURE LOGGING 
Fiber Optics 
Fiber-optic sensors for use in the geothermal well, 12:28501 
(BA;US) 
Well Logging Equipment 
Fiber-optic sensors for use in the geothermal well, 12:28501 
(BA;US) 
TEMPERATURE MEASUREMENT 
Measuring Methods 
Process temperature, pressure and flow measurements: 
Opportunities and challenges, 12:29178 (BA;US) 
TENNESSEE VALLEY AUTHORITY 
Research Programs 
Progress ‘86: National Fertilizer Development Center, 12:29388 
(R;US) 
TENNESSEE VALLEY REGION 
Water Quality 
Technical report series: North Alabama water quality 
assessment: Volume 9, Fiscal year 1985 summary report, 
12:29329 (R;US) 
TERPENES 
Toxicity 
Analysis of changes in leaves and needles of pollution-damaged 
forest trees, 12:29441 (RA;DE;In German) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST PARTICLES 
Equations of Motion 
Self-similar solutions of non-linear equations with dissipation 
and constant force, 12:29778 (R;SU;In Russian) 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRACENE 
Adsorption 
Photoemission, fluorescence, and photochemical studies of 
molecular adsorbates on metal and semiconductor surfaces, 
12:28812 (R;US) 
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Fluorescence 

Photoemission, fluorescence, and photochemical studies of 
molecular adsorbates on metal and semiconductor surfaces, 
12:28812 (R;US) 

TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Enthalpy 

Enthalpy and phase behavior of coal derived liquid mixtures: 
Technical progress report for the period January-March 
1987, 12:28275 (R;US) 

TEVATRON 
See FERMILAB TEVATRON 
TEXAS 
Salt Caverns 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation, 
12:28328 (R;US) 

United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation: 
Appendix, 12:28327 (R;US) 

THALLIUM ALLOYS 
Phase Studies 

The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T1; In-T1; AlSb; 
GalInP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 

Thermodynamic Properties 

The coupling of thermochemistry and phase diagrams for 
Group III-V semiconductor systems: Progress report, 
September 1, 1986-August 31, 1987 (Ga-T]; In-T1; AlSb; 
GalnP; Al-Ga-Tn-Sb; Ga-In-Sn), 12:28859 (R;US) 

THERMAL BARRIERS 
Trapped Protons 

Trapping rates in thermal barriers of tandem mirrors, 12:29805 
(J;AT) 

THERMAL CONDUCTION 
S Codes 

A user’s manual for the Sandia One-Dimensional Direct and 

Inverse Thermal (SODDIT) code, 12:29867 (R;US) 
THERMAL EFFLUENTS 
Evaporation 

Analysis of evaporation data from heated ponds: Final report, 
12:28511 (R;US) 

THERMAL ENERGY STORAGE EQUIPMENT 
Reaction Heat 

Buffering storage of thermal energy by means of the reaction 
heat of the system calcium oxide/calcium hydroxide, 
12:28683 (R;DE;In German) 

THERMAL INSULATING GLASS 
See DOUBLE GLAZING 
THERMAL INSULATION 
Efficiency 

Ceramic-fiber-insulated furnace research program. Final report, 

1986, 12:28338 (R;US) 
Fibers 
Ceramic-fiber-insulated furnace research program. Final report, 
1986, 12:28338 (R;US) 

THERMAL POLLUTION (AIR) 

See AIR POLLUTION 
THERMAL POLLUTION (WATER) 

See WATER POLLUTION 
THERMAL PROPERTIES 

See THERMODYNAMIC PROPERTIES 
THERMAL RADIATION 

Simulators 

Modeling thermal environments in large blast/thermal 
simulator (LB/TS). Technical report, 17 March 1983-28 
February 1984, 12:29179 (R;US) — 
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THERMAL SHIELDS 


Thermal shield support degradation in pressurized water 
reactors, 12:28677 (BA;US) 
Hydraulics 
Thermal shield support degradation in pressurized water 
reactors, 12:28677 (BA;US) 
Mechanical Vibrations 
Thermal shield support degradation in pressurized water 
reactors, 12:28677 (BA;US) 


Thermal shield support degradation in pressurized water 
reactors, 12:28677 (BA;US) 
THERMODYNAMIC PROPERTIES 
C Codes 
The Chemkin Thermodynamic Data Base, 12:28933 (R;US) 
THERMODYNAMICS 
Nonlinear Problems 
Failure of nonequilibrium thermodynamics on chaotic strange 
attractors, 12:29759 (R;XA) 
THERMOMETERS 


Process temperature, pressure and flow measurements: 
Opportunities and challenges, 12:29178 (BA;US) 
THERMONUCLEAR DEVICES 
Capacitive Energy Storage Equipment 
Capacitive storage energy redistribution by protective elements 
upon capacitor break-down, 12:29826 (R;SU;In Russian) 
Data Processing 
Technical report on data processing system for fusion plasma 
experiments, 1, 12:29817 (R;JP;In Japanese) 
THERMONUCLEAR REACTIONS 
(For use only with the phenomenon, not with 
THERMONUCLEAR REACTORS.) 
Reviews 
Controlled nuclear fusion: Fundamentals of its utilization for 
energy supply, 12:29788 (B;US) 
THERMONUCLEAR REACTOR MATERIALS 
Lifetime 
Parametric study of FER first wall and divertor plate 
performance, 12:29820 (R;JP) 
Mechanical Properties 
Parametric study of FER first wall and divertor plate 
performance, 12:29820 (R;JP) 
Meetings 
Radiation sensitive materials for CIT diagnostic systems: 
Proceedings, 12:29816 (R;US) 
Physical Radiation Effects 
Data compilation for radiation effects on ceramic insulators, 
12:29823 (R;JP) 
Radiation sensitive materials for CIT diagnostic systems: 
Proceedings, 12:29816 (R;US) 
Thermal Analysis 
Parametric study of FER first wall and divertor plate 
performance, 12:29820 (R;JP) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed. 
Charged-Particle Transport 
Particle control in fusion devices, 12:29812 (R;US) 


Innovative approaches to inertial confinement fusion reactors: 
Final report, 12:29829 (R;US) 
Energy Recovery 
Innovative approaches to inertial confinement fusion reactors: 
Final report, 12:29829 (R;US) 
Inertial Confinement 
Innovative approaches to inertial confinement fusion reactors: 
Final report, 12:29829 (R;US) 
Cooperation 


Testimony on magnetic fusion to the Energy, Research and 
Development Subcommittee of the House Science, Space 
and Technology Committee, 12:29787 (R;US) 

Plasma Heating 
Particle control in fusion devices, 12:29812 (R;US) 
Reactor Maintenance 

An overview of robotics and teleoperators in developing fusion 

power, 12:29832 (BA;US) 


THREE-DIMENSIONAL CALCULATIONS 
Algorithms 


Temperature Distribution 
Development of coupled nuclear-thermal calculation code 
system, 12:29818 (R;JP;In Japanese) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THIN FILMS 
Electric Conductivity 
Investigation of room temperature oxidized thin films of Al 
for photovoltaic applications, 12:29720 (R;XA) 
Energy Beam Deposition Films 
Cluster-beam studies. Annual report, 1 August 1985-1 August 
1986, 12:29715 (R;US) 
Ton Collisions 
Ion bombardment-induced retarded moisture adsorption in 
optical thin films, 12:29714 (R;US) 
Moisture 
Ion bombardment-induced retarded moisture adsorption in 
optical thin films, 12:29714 (R;US) 
Plasma Arc Spraying 
Laser evaporation studies. Annual report No. 2, 1 September 
1985-30 August 1986, 12:28851 (R;US) 
THIOALCOHOLS 
See THIOLS 
THIOBACILLUS FERROXIDANS 
Growth 
Microbially augmented ash and pyrite physical separation 
(MAAPPS): Quarterly report, December 1, 1986-February 
28, 1987, 12:28268 (R;US) 
THIOETHERS 
See SULFIDES 
THIOLS 
Chemical Bonds 
Competitive ion kinetics in direct mass spectrometric organic 
speciation: [Progress report, FY87-89], 12:28919 (R;US) 
THORIUM 
Materials Recovery 
Environmental assessment for renewal of source material 
license No. STB-401 (Docket No. 40-6563), 12:28353 (R;US) 
THORIUM 232 
Scintillation Counting 
Determination of specific activity of natural radionuclides 
using Tesla equipment, 12:28895 (RA;CS;In Czech) 
THORIUM CYCLE 
Coordinated Research Programs 
Technology transfer within the KFA/NUCLEBRAS 
Cooperative Program Thorium utilization in PWRs, 
12:28546 (R;BR) 
Technology Transfer 
Technology transfer within the KFA/NUCLEBRAS 
Cooperative Program Thorium utilization in PWRs, 
12:28546 (R;BR) 
THORIUM ISOTOPES 
See also THORIUM 232 
Isotope Production 
B-delayed fission calculations for the astrophysical r-process, 
12:29703 (BA;US) 
THORIUM-HOCHTEMPERATUR PROTOTYPE REACTOR 
See THTR-300 REACTOR 
THREE MILE ISLAND-2 REACTOR 
Dauphin County, Pennsylvania, USA 
Fuel Assembly Dismantling 
US Department of Energy Three Mile Island research and 
development program: Annual report, 1986, 12:28629 (R;US) 
Reactor Fueling 
US Department of Energy Three Mile Island research and 
development program: Annual report, 1986, 12:28629 (R;US) 
THREE-BODY PROBLEM 
Geometry of the three-particle problem on the line, 12:29773 
(R;SU;In Russian) 
Analytical Solution 
Complete reduction and integrability of the classical three- 
particle problem on the line, 12:29774 (R;SU;In Russian) 
THREE-DIMENSIONAL CALCULATIONS 
Algorithms 
Integrated analytic spatial and temporal anti-aliasing for 
polyhedra in 4-space, 12:29874 (R;US) 





THREE-DIMENSIONAL CALCULATIONS 
Computer Graphics 


Computer Graphics 
Integrated analytic spatial and temporal anti-aliasing for 
polyhedra in 4-space, 12:29874 (R;US) 
THROUGHFALL 
Environmental Effects 
Heavy metal accumulation, aluminium release and delayed 
mulch cover degradation in the soil area exposed to stem 
flow from older beech trees, and effects on the vegetation 
cover, 12:29279 (RA;DE;In German) 
THTR-300 REACTOR 
Hammuentrop, North Rhein Westfalia, Federal Republic of 
Germany 
Reactor Commissioning 
Commissioning of the THTR-300-MWe prototype power plant 
- A milestone for further application of this high-temperature 
reactor line, 12:28548 (R;XX) 
Reactor Start-Up 
Commissioning of the THTR-300-MWe prototype power plant 
- A milestone for further application of this high-temperature 
reactor line, 12:28548 (R;XX) 
THULIUM 
Cooling 
Eye-safe solid-state lasers for LIDAR applications, 12:28996 
(BA;US) 
Performance 
Eye-safe solid-state lasers for LIDAR applications, 12:28996 
(BA;US) 
THULIUM 167 
Production 
167Tm production from the ytterbium target irradiated by 65- 
100 MeV protons, 12:28959 (R;SU;In Russian) 
THYROID 
Scintiscanning 
Use of sonography and scintigraphy for detection of 
hyperthyereosis, 12:29371 (RA;AT;In German) 
Ultrasonography 
Use of sonography and scintigraphy for detection of 
hyperthyereosis, 12:29371 (RA;AT;In German) 
THYROTOXICOSIS 
See HYPERTHYROIDISM 
TIBER-X TOKAMAK 
Computerized Control Systems 
ETR/TIBER/INTOR systems code development status and 
systems analysis, 12:29814 (R;US) 
TIME-OF-FLIGHT SPECTROMETERS 


Time-of-flight isochronous spectrometer for direct mass 
measurements of exotic light nuclei, 12:29167 (BA;US) 
TIN 120 TARGET 
Fluorine 19 Reactions 
Signature splitting in /sup 135/Pr, 12:29647 (BA;US) 
TIN ALLOYS 
Electrical Properties 
Electrical properties of Al-In-Sn alloys directionally solidified 
in high and low gravitational fields. Center director's 
discretionary fund final report, 12:28813 (R;US) 
Microstructure 
Effects of gravity level during directional solidification on the 
microstructure of hypermonotectic Al-In-Sn alloys, 12:28814 
(R;US) 
Superconductivity 
Electrical properties of Al-In-Sn alloys directionally solidified 
in high and low gravitational fields. Center director's 
discretionary fund final report, 12:28813 (R;US) 
TIN CHLORIDES 
Catalytic Effects 
Coal liquefaction: Investigation of reactor performance, role of 
catalysts and PCT properties: Final report, 12:28264 (R;US) 
TIN ISOTOPES 
Energy Levels 
Shell-model calculations near /sup 132/Sn using a realistic, 
effective interaction, 12:29697 (BA;US) 
TISSUE-EQUIVALENT DETECTORS 


Comparisons 
Intercomparison of radiation protection instruments based on 
microdosimetric principles, 12:29155 (R;DE) 
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TITANIUM 48 TARGET 
Pion Minus Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
Pion Plus Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
TITANIUM 50 TARGET 
Pion Minus Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
Pion Plus Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 
(R;US) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
Residual Stresses 
Investigation of ultrasonic methods for residual stress 
measurement in metals: Annual report, 12:29017 (R;US) 
Superconductors 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:28977 (R;US) 
Ultrasonic Testing 
Investigation of ultrasonic methods for residual stress 
measurement in metals: Annual report, 12:29017 (R;US) 
TITANIUM BASE ALLOYS 
Crystal Structure 
Inelastic neutron scattering investigation of vibrational spectra 
of hydrogen in solid titanium-oxygen solution, 12:28810 
(R;SU;In Russian) 
Impurities 
Inelastic neutron scattering investigation of vibrational spectra 
of hydrogen in solid titanium-oxygen solution, 12:28810 
(R;SU;In Russian) 
TITANIUM COMPOUNDS 


See also TITANIUM OXIDES 
TITANIUM PHOSPHATES 


Performance 
Titanium hexacyanoferrate/phenolsulphonic resin - a new 
composite ion exchanger selective to cesium ions, 12:28899 


(RA;HU) 
TITANIUM OXIDES 
Surface Properties 
Photoluminescence and electroluminescence in 
photoelectrochemical cells, 12:28478 (R;DE;In German) 
Thin Films 
Ion bombardment-induced retarded moisture adsorption in 
optical thin films, 12:29714 (R;US) 
TITANIUM PHOSPHATES 
Uses 
Mixed insoluble acid salts of tetravalent metals-III. Crystalline 
mixed hafnium-titanium phosphates, 12:28900 (RA;HU) 
TOKAMAK DEVICES 


See also JFT-2M TOKAMAK 
T-15 TOKAMAK 
TORE SUPRA TOKAMAK 


Alfven Waves 
Destabilization of global Alfven eigenmodes and kinetic Alfven 
waves by alpha particles in a tokamak plasma, 12:29801 
(J;US) 
Ion Temperature 
Ion temperatures in TORTUR III, 12:29797 (R;NL) 
Magnet Coils 
Inductances of toroidal magnetic systems consisting of sector 
magnetic coils, 12:29824 (R;SU;In Russian) 
On-Line Control Systems 
Software for local network in a tokamak control system, 
12:29825 (R;SU;In Russian) 
Plasma Instability 
Destabilization of global Alfven eigenmodes and kinetic Alfven 
waves by alpha particles in a tokamak plasma, 12:29801 
(J;US) 
Turbulent Heating 
Ion temperatures in TORTUR III, 12:29797 (R;NL) 
TOLERANCE 
Statistics 
How to perform statistical tolerance analysis, 12:28968 (R;US) 
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TOLUENE 


Identification and temporal behavior of radical intermediates 


formed during the combustion and pyrolysis of gaseous fuels: 


Kinetic pathways to soot formation: Progress report, July 1, 
1986-June 30, 1987, 12:28961 (R;US) 
TOP PARTICLES 
Mass 
Indirect serarches for very heavy quarks, 12:29580 (R;US) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
Limiters 
Particle control studies on Tore Supra, 12:29811 (R;US) 
Pellet Injection 
Particle control studies on Tore Supra, 12:29811 (R;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOXIC MATERIALS 
Combustion 


Disposal of dioxin-containing wastes, 12:28759 (RA;DE;In 
German) 


Toxic Substances Control Act 
Layman’s guide to the Toxic Substances Control Act, 12:28706 
(R;US) 
Underground Disposal 
Disposal of dioxin-containing wastes, 12:28759 (RA;DE;In 
German) 
TOXIC SUBSTANCES CONTROL ACT 
Manuals 
Layman’s guide to the Toxic Substances Control Act, 12:28706 
(R;US) 
TRACER TECHNIQUES 
Uses 
Measurement of the drainage velocity of gaseous phase in 
fluidized bed using radioactive tracer, 12:28429 (R;BR;In 
Portuguese) 
TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRANSDUCERS 
Simulation 
Study of the simulation of working of ultrasonic equipment in 
order to optimize the nondestructive control conditions, 
12:28576 (R;DZ;In French) 
Transfer Functions 
Study of the simulation of working of ultrasonic equipment in 
order to optimize the nondestructive control conditions, 
12:28576 (R;DZ;In French) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER REACTIONS 
For nuclear reactions only; see alco CHARGE EXCHANGE and 
ELECTRON TRANSFER. 
In-Beam Spectroscopy 
Heavy-ion-induced transfer reactions. A spectroscopic tool for 
high-spin states, 12:29630 (BA;US) 
Nuclear Reaction Kinetics 
Massive transfer reactions and the structure of transitional A = 
100 nuclei, 12:29650 (BA;US) 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENTS 
Inventories 
Material control and accounting (MC and A) loss detection 
during transition periods and process upset conditions, 
12:28426 (R;US) 
TRANSITIONS (ENERGY LEVEL) 
See ENERGY-LEVEL TRANSITIONS 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 





TREES 
Monitoring 


TRANSONIC FLOW 
Three-Dimensional Calculations 
Zonal approach for the solution of coupled Euler and potential 
solutions of flows with complex geometries. Annual progress 
report, 1 June 1985-31 May 1986, 12:29484 (R;US) 
TRANSPARENCY 
See OPACITY 
TRANSPORT (GAMMA) 
See PHOTON TRANSPORT 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT THEORY 
A Codes 
ANISN/PC manual, 12:29855 (R;US) 
TRANSPORTATION SECTOR 
Consumption Rates 
Petroleum Supply Monthly, February 1987, 12:28321 (R;US) 
TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 


Urban traffic management, 12:28758 (R;US) 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
Mass Spectra 
Determination of the distribution of uranium and the 
transuranic elements in the environment by thermal 
ionization mass spectrometry, 12:29289 (R;US) 
Radioecological Concentration 
Determination of the distribution of uranium and the 
transuranic elements in the environment by thermal 
ionization mass spectrometry, 12:29289 (R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAUMA * 
See INJURIES 
TRAUMATIC SHOCK 
See INJURIES 
TREAT REACTOR 
Fission Product Release 
Chemical characteristics of material released during Source 
Term Experiments Project (STEP) in-pile tests: Part 1, 
12:28599 (R;US) 
Fuel-Cladding Interactions 
Chemical characteristics of material released during Source 
Term Experiments Project (STEP) in-pile tests: Part 1, 
12:28599 (R;US) 
Mixed Carbide Fuels 
High reliability fuel in the US, 12:28614 (R;US) 
Mixed Oxide Fuels 
High reliability fuel in the US, 12:28614 (R;US) 
Reactor Operation 
Chemical characteristics of material released during Source 
Term Experiments Project (STEP) in-pile tests: Part 1, 
12:28599 (R;US) 
TREES 


See also BEECH TREES 
DECIDUOUS TREES 
FIRS 
PINES 
SPRUCES 


Biochemistry 
Biochemical changes in damaged trees, 12:29445 (RA;DE;In 
German) 
Canopies 
Investigation of processes in the area of the canopy of forest 
ecosystems and how they are taken into account in 
recording pollutant deposition, with special regard to heavy 
metals, 12:29215 (R;DE;In German) 
Contamination 
Trees as indicators of subterranean water flow from a retired 
radioactive waste disposal site, 12:29341 (J;US) 
Monitoring 
Investigations of fundamental mechanisms and methodological 
studies, 12:29446 (RA;DE;In German) 








TREES 
Photochemical Reactions 


Photochemical Reactions 
Suggestion for a systematic explanation of the main reasons for 
the worldwide forest decline, 12:29463 (R;DE) 
TRICHLOROMETHANE 
See CHLOROFORM 
TRIGA TYPE REACTORS 
After-Heat Removal 
Experimental studies of the air coolability of triga reactors 
following a loss-of-coolant accident, 12:28673 (J;US) 
Loss of Coolant 
Experimental studies of the air coolability of triga reactors 
following a loss-of-coolant accident, 12:28673 (J;US) 
Rod Bundles 
Experimental studies of the air coolability of triga reactors 
following a loss-of-coolant accident, 12:28673 (J;US) 
TRIIODOTHYRONINE 
Radioimmunoassay 
Radiommunoassay for triiodothyronine in serum. Development 
of the solid phase technic and comparison with two liquid 
phase RIA systems: the polyethylene glycol (PEG) and 
double antibody methods, 12:29351 (R;BR;In Portuguese) 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN SEPARATOR 


Operation 
Decay of /sup 145/Cs to levels of /sup 145/Ba, 12:29649 
(BA;US) 
Level densities near the neutron separation energy in Sr- 
93-97, 12:29653 (BA;US) 
New delayed-neutron precursors from TRISTAN, 12:29652 
(BA;US) 
TRISTAN STORAGE RINGS 
Transposable Ring Intersecting STorage Accelerators ir: Nippon. 
Construction 


Scheduling system for the construction of TRISTAN, 12:29106 
(R;JP;In Japanese) 
Operation 
Magnetic moments of excited states in nuclei far from stability, 
12:29651 (BA;US) 
TRITIUM 
Fuel Reprocessing Plants 
Enrichment and isotope separation of tritium between 
hydrogen and liquid water in trikle bed reactor, 12:28427 
(R;DZ;In French) 
Concentration 
Trees as indicators of subterranean water flow from a retired 
radioactive waste disposal site, 12:29341 (J;US) 
TRITIUM EXTRACTION PLANT 
Enrichment and isotope separation of tritium between 
hydrogen and liquid water in trikle bed reactor, 12:28427 
(R;DZ;In French) 
TRITON REACTIONS 
In-Beam Spectroscopy 
In-beam spectroscopy using the (t,p) reaction. Recent results 
near A = 100, 12:29632 (BA;US) 
Two-Nucleon Transfer Reactions 
In-beam spectroscopy using the (t,p) reaction. Recent results 
near A = 100, 12:29632 (BA;US) 
TROJAN REACTOR 
Prescott, Oregon, USA 
Steam Generators 
Hideout of impurities in steam generators during heat-up and 
power ascension: Final report, 12:28529 (R;US) 
Water Chemistry 
Hideout of impurities in steam generators during heat-up and 
power ascension: Final report, 12:28529 (R;US) 
TROPICAL REGIONS 
Circulation 
Simulation of convection over the ocean in the region of the 
intertropical convergence zone, 12:29192 (R;DE) 
TROUT 
Habitat 
Effects of flow alterations on trout habitat in the Cumberland 
River below Wolf Creek Dam, Kentucky. Final report, 
12:28465 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
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TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TSL PROCESS 
Mathematical Models 
Coal liquefaction: Investigation of reactor performance, role of 
catalysts and PCT properties: Final report, 12:28264 (R;US) 
TUBES 
For objects of tubular shape; not for DRIFT TUBES, 
ELECTRON TUBES or IMAGE STORAGE TUBES. 


See also BAFFLED TUBES 
PRESSURE TUBES 


Eddy Current Testing 
Array coil probe: Final report, 12:29018 (R;US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 


Cutting 
Development of diamond-tipped chain saws for slot cutting in 
welded tuff, 12:28417 (R;US) 
Fracture Properties 
A proposed method for predicting rock-mass deformability 
using a compliant joint model, 12:28413 (R;US) 
Pore Pressure 
Analysis of in situ stress at Yucca Mountain, 12:29477 (R;US) 
Porosity 
Drying analysis of a multiphase, porous-flow experiment in 
fractured volcanic tuff, 12:29475 (R;US) 
Rock Mechanics 
Analysis of drift convergence phenomena from G-Tunnel 
welded tuff mining evaluations, 12:28415 (R;US) 
Stresses 
A proposed method for predicting rock-mass deformability 
using a compliant joint model, 12:28413 (R;US) 
Analysis of in situ stress at Yucca Mountain, 12:29477 (R;US) 
Thermal Conductivity 
Thermal conductivity of tuff: The effects of composition, 
porosity, bedding-plane orientation, water content, and a 
joint, 12:28411 (R;US) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
tion 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
Electron Microscopy 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
Etching 
Laser photochemical etching of molybdenum and tungsten thin 
films by surface halogenation, 12:28796 (R;US) 
Temperature Effects 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
X-Ray Diffraction 
Stability of multilayers at high temperatures, 12:28916 (BA;US) 
TUNNELING 
Optimization 
Autopilots in selective cutting - experience and outlook, 
12:28286 (RA;DE;In German) 
TURBINE BLADES 
Materials 
Steam turbine blade reliability seminar and workshop, 1986: 
Proceedings, 12:28509 (R;US) 
Mechanical Properties 
Oxide-dispersion-strengthened turbine blades, volume 1 
(MA6000 alloy), 12:28816 (R;US) 
Protective Coatings 
Oxide-dispersion-strengthened turbine blades, volume 1 
(MA6000 alloy), 12:28816 (R;US) 
Reliability 
Steam turbine blade reliability seminar and workshop, 1986: 
Proceedings, 12:28509 (R;US) 


Steam turbine blade reliability seminar and workshop, 1986: 
Proceedings, 12:28509 (R;US) 
Seismic Effects 
Random response of turbine structures under seismic 
excitation. Final report, 12:28504 (R;US) 
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Turbulent Flow 
Random response of turbine structures under seismic 
excitation. Final report, 12:28504 (R;US) 
TURBULENT FLOW 
Fluid Mechanics 
The asymptotic degrees of freedom of fluid flows: Annual 
progress report for the period July 1, 1986-June 30, 1987, 
12:29004 (R;US) 
Mathematical Models 
Turbulence, 12:29549 (R;US) 
Navier-Stokes Equations 
Solution of the three-dimensional Navier-Stokes equations for a 
turbulent horseshoe vortex flow. Final report, 1 October 
1985-30 September 1986, 12:29003 (R;US) 
TURNIPS 
See BRASSICA 
TVA 
See TENNESSEE VALLEY AUTHORITY 
TWO-PHASE FLOW 
Flow Models 
Modeling of dilute two-phase multispecies solid/gas flows, 
12:28295 (R;US) 
Forced Convection 
Numerical solution of non-stationary conjugated problem of 
heat transfer in a tube in the regime of boiling beginning, 
12:29008 (R;SU;In Russian) 
Viscosity 
Bulk properties of two-phase disordered media. IV. 
Mechanical properties of suspensions of penetrable spheres at 
nondilute concentrations, 12:29012 (J;US) 
TYPE-II SUPERCONDUCTORS 
Fields 
Effects of the surface barriers on a critical state of a type-II 
superconducting slab, 12:29746 (R;XA) 
Flux 


Magnetic pinning interaction of a type-II superconducting 
cylinder, 12:29745 (R;XA) 
TYPE-I1I SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


ULTRAVICLET RADIATION 
Absorption 


Oxygen photoabsorption. Final report, 15 September 1978-31 
December 1982, 12:29529 (R;AU) 
UNDERGROUND DISPOSAL 
Radionuclide Migration 
3D-SEEP computer code user’s manual, 12:28401 (R;JP) 
Development of partial models of comprehensive safety 
assessment model for shallow land disposal of low level 
radioactive wastes. (1). Prediction code (LEACH) for 
radionuclide leaching from solidified waste form, 12:28402 
(R;JP;In Japanese) 
UNDERGROUND EXPLOSIONS 
Seismic Detection 
Some simulation studies on seismic-magnitude estimators, 
12:29185 (R;US) 
UNDERGROUND MINING 
Computerized Control Systems 
Control and monitoring of mining operations, 12:28287 
(RA;DE;In German) 
Process-computer-supported mine control rooms, 12:28288 
(RA;DE;In German) 
Information Systems 
Scheme for computer-based face monitoring with secondary 
computer MIS, 12:28291 (R;XE) 


Scheme for computer-based face monitoring with secondary 
computer MIS, 12:28291 (R;XE) 
Mining Equipment 
Control and monitoring of mining operations, 12:28287 
(RA;DE;In German) 


URANIUM 
Production 
O}timization 
Control and monitoring of mining operations, 12:28287 
(RA;DE;In German) 
Process-computer-supported mine control rooms, 12:28288 
(RA;DE;In German) 
Computers 


Process-computer-supported mine control rooms, 12:28288 
(RA;DE;In German) 


Qualitative analysis of the inherent fire safety/fire risk in a coal 
mine, 12:28294 (R;US) 

Strata Control 
Strata loading of mine roadway supports, 12:28290 (R;XE) 

UNICELLULAR ALGAE 

Biological Adaptation 

Overview of the DOE/SERI aquatic species program: FY 
1986, 12:28480 (R;US) 
Harvesting 
Overview of the DOE/SERI aquatic species program: FY 
1986, 12:28480 (R;US) 
UNIFIED GAUGE MODELS 
See also WEINBERG LEPTON MODEL 

Supersymmetry 

Dynamical aspects of the minimal realization of composite 
Nambu-Goldstone superfield, 12:29605 (R;JP) 
Vacuum States 
Dynamical aspects of the minimal realization of composite 
Nambu-Goldstone superfield, 12:29605 (R;JP) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM 

Acid Rain 

Air pollution levels and regulations in the United Kingdom, 
12:29196 (R;US) 

Air Quality 

Air pollution levels and regulations in the United Kingdom, 
12:29196 (R;US) 
Underground 
Scheme for computer-based face monitoring with secondary 
computer MIS, 12:28291 (R;XE) 
Strata loading of mine roadway supports, 12:28290 (R;XE) 
UNITED STATES OF AMERICA 
See USA 
URANIUM 

Activation Analysis 
Applications of neutron induced particle tracks for materials 

analysis, 12:28914 (R;US) 

Drawing 
Deep drawing of uranium metal, 12:28823 (R;US) 

Fabrication 

Deep drawing of uranium metal, 12:28823 (R;US) 
Ion Exchange 

Effects of using wastes on the ion-exchange technology, 
12:28908 (RA;HU) 

Producing of hydrochloric acid using anion exchange resin, 
12:28909 (RA;HU) 

Separation of uranium and other metals from commercial 
phosphoric acid by ion-exchange and voltammetric 
determination of uranium, 12:28359 (R;BR;In Portuguese) 

Uranium recovery by continuous ion exchange in a piloi plant, 
12:28905 (RA;HU) 

Mass Spectra 

Determination of the distribution of uranium and the 
transuranic elements in the environment by thermal 
ionization mass spectrometry, 12:29289 (R;US) 

Materials Recovery 

Environmental assessment for renewal of source material 
license No. STB-401 (Docket No. 40-6563), 12:28353 (R;US) 

Producing of hydrochloric acid using anion exchange resin, 
12:28909 (RA;HU) 

Uranium recovery by continuous ion exchange in a pilot plant, 
12:28905 (RA;HU) 

Production 
Uranium in South Africa: 1985, 12:28350 (R;ZA) 








URANIUM 
Quantitative Chemical Anaiysis 


Quantitative Chemical Analysis 
Separation of uranium and other metals from commercial 
phosphoric acid by ion-exchange and voltammetric 
determination of uranium, 12:28359 (R;BR;In Portuguese) 
Radioecological Concentration 
Determination of the distribution of uranium and the 
transuranic elements in the environment by thermal 
ionization mass spectrometry, 12:29289 (R;US) 
Radiometric Gages 
Easy applications of radionuclides in process control, 12:28442 
(RA;CS;In Czech) 
Resources 
Uranium in South Africa: 1985, 12:28350 (R;ZA) 
Separation Processes 
Chemistry research and development: Annual progress report, 
October 1, 1983 to September 30, 1984, 12:28354 (R;US) 
Supply and Demand 
Long-term uranium supply-demand analyses, 12:28367 (R;XA) 
URANIUM 235 TARGET 
Neutron Reactions 
Measurement of multiplicity and total energy of gamma 
radiation following the U-235 fission induced by resonance 
neutrons, 12:29664 (R;SU;In Russian) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 


Liquid uranium reaction with coated graphite crucibles, 
12:28827 (R;US) 
Melting 
Liquid uranium reaction with coated graphite crucibles, 
12:28827 (R;US) 
URANIUM BASE ALLOYS 
Fabrication 
Recycle of uranium-3/4 weight percent titanium alloy solid 
scrap, 12:28822 (R;US) 
Hydrogen Embrittlement 
Acquired hydrogen embrittlement during tensile loading on the 
uranium-3/4 weight percent titanium alloy, 12:28821 (R;US) 
Materials Recovery 
Recycle of uranium-3/4 weight percent titanium alloy solid 
scrap, 12:28822 (R;US) 
Tensile Properties 
Acquired hydrogen embrittlement during tensile loading on the 
uranium-3/4 weight percent titanium alloy, 12:28821 (R;US) 
URANIUM COMPOUNDS 
See also URANIUM NITRIDES 


URANIUM PEROXIDE 
URANYL COMPOUNDS 


Ion Exchange 
Ion exchange separation of nitrate from uranium compounds 
and its determination by spectrophotometry and ion 
chromatography, 12:28360 (R;BR;In Portuguese) 


Easy applications of radionuclides in process control, 12:28442 
(RA;CS;In Czech) 
Processes 


Precipitation of uranium concentrates by hydrogen peroxide, 
12:28352 (R;BR;In Portuguese) 
URANIUM HEXAFLUORIDE 
Containers 
The behavior of a container for UF. under accident conditions, 
12:28366 (TG;US) 


The behavior of a container for UF. under accident conditions, 
12:28366 (TG;US) 
URANIUM ISOTOPES 
Isotope Production 
B-delayed fission calculations for the astrophysical r-process, 
12:29703 (BA;US) 
URANIUM NITRIDES 
Fabrication 
Uranium nitride fuel fabrication for SP-100 reactors, 12:28560 
(BA;US) 
URANIUM ORES 
See also URANIUM CONCENTRATES 
Computerized Simulation 
Long-term uranium supply-demand analyses, 12:28367 (R;XA) 
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Reserves 
Long-term uranium supply-demand analyses, 12:28367 (R;XA) 
URANIUM PEROXIDE 
Precipitation 
Precipitation of uranium concentrates by hydrogen peroxide, 
12:28352 (R;BR;In Portuguese) 
URANIUM PEROXIDES 
See URANIUM PEROXIDE 
URANYL COMPOUNDS 
See also URANYL PHOSPHATES 
Thermodynamic Properties 
Thermochemical investigations on uranyl phosphates and 
arsenates, 12:28956 (R;NL) 
URANYL PHOSPHATES 
Thermodynamic Properties . 
Thermochemical investigations on uranyl phosphates and 
arsenates, 12:28956 (R;NL) 
URBAN AREAS 
Air Pollution 
SAI (Systems Applications, Incorporated) Urban Airshed 
Model. Model, 12:29223 (R;US) 
Mass Transit Systems 
Transit pricing and performance, 12:28757 (R;US) 
Traffic Control 
Urban traffic management, 12:28758 (R;US) 
Transportation Systems 
Urban traffic management, 12:28758 (R;US) 
URINALYSIS 
See URINE 
URINE 
Quantitative Chemical Analysis 
Development and applications of micellar electrokinetic 
capillary chromatography (Pyridoxic acid in urine), 12:28880 
(R;US) 
Radionuclide Kinetics 
Method for estimating the systemic burden of Pu from 
urinalyses, 12:29401 (J;US) 
UROGENITAL SYSTEM DISEASES 


Renal computerized scintigraphy: comparison to renal 
angiography, 12:29372 (RA;AT;In German) 
US DOE 
See also ANL 
HANFORD RESERVATION 
NEVADA TEST SITE 
NIPER 
ORGDP 
ORNL 
PADUCAH PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 
STANFORD LINEAR ACCELERATOR CENTER 
Y-12 PLANT 


Contractors 
Listing of awardee names active awards as of May 1, 1987, 
12:29834 (R;US) 
Engineering Personnel 
Materials education and the national laboratories, 12:28794 
(BA;US) 
Information Centers 
Resource directory of DOE information organizations, 
12:29884 (R;US) 
Laboratories 
Materials education and the national laboratories, 12:28794 
(BA;US) 
Loan Guarantees 
The Department of Energy's loan guaranty conditional 
commitment to UltraSystems, Inc. (Fructose production), 
12:29833 (R;US) 
Pollution Regulations 
United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
Response Compensation Liability Act] report: Confirmation, 
12:28328 (R;US) 
United States Department of Energy, Strategic Petroleum 
Reserve: Phase 2, CERCLA [Comprehensive Environmental 
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Response Compensation Liability Act] report: Confirmation: 
Appendix, 12:28327 (R;US) 
Research Programs 

Bio-energy programs at the US Department of Energy, 
12:28483 (BA;US) 

Coal research in the United States, 12:28303 (J;GB) 

Conversion of lignocellulosic biomass to ethanol, 12:28464 
(BA;US) 

Intensive microalgae culture for production of lipids for fuel, 
12:28461 (BA;US) 

Technology Transfer 

Global competition and technology transfer by the Federal 
Laboratories: An assessment of technology transfer 
mechanisms of selected national laboratories with a special 
focus on solar/renewable energy technologies: Executive 
summary, 12:28713 (R;US) 

US WATER POLLUTION CONTROL ACT 
See CLEAN WATER ACT 
USA 
Acid Rain 

Air pollution levels and regulations in the Federal Republic of 
Germany, 12:28701 (R;US) 

Air pollution levels and regulations in the United Kingdom, 
12:29196 (R;US) 

Statistical summary and analyses of event precipitation 
chemistry from the MAP3S network, 1976-1983, 12:29227 
(J;GB) 

Coal Deposits 

Review of slagging and fouling from low-rank coals; plant 
survey, bibliography, and discussion: Volume 2 bibliography 
and discussion: Final report, 12:28507 (R;US) 

International Cooperation 

Technical support services for biomass conversion/agricultural 
residue studies with DOE/PETC for the US/India AID 
agreement. Final report, September 29, 1983-June 15, 1986, 
12:28473 (R;US) 

Nuclear Power Plants 

Licensed operating reactors: Status summary report, Data as of 

08-31-86, 12:28521 (R;US) 
Wetlands 

Wetlands and water quality. A regional review of recent 
research in the United States on the role of freshwater and 
saltwater wetlands as sources, sinks, and transformers of 
nitrogen, phosphorus, and various heavy metals. Final 
report, 12:29309 (R;US) 

USSR 
Nuclear Power 

Nuclear power status and prospects in the USSR, 12:28568 

(R;XX) 
UTAH 
Oil Sand Deposits 

CSAMT mapping of a Utah tar sand steamflood, 12:28343 
G;US) 

Steamflooding of preheated tar sand, 12:28340 (R;US) 

UTERINE CERVIX CARCINOMA 
See CARCINOMAS 
UROGENITAL SYSTEM DISEASES 
UTILITIES 
See ELECTRIC UTILITIES 


V-1 REACTOR (BOHUNICE) 
See BOHUNICE V-1 REACTOR 
VACUUM SYSTEMS 
Control Systems 
Vacuum system control for the Heavy Ion Transport Line, 
12:29076 (R;US) 


Technical specification for vacuum systems, 12:29102 (R;US) 
VALENCE ELECTRONS 
See ELECTRONS 





VESSELS (PRESSURE) 
Reactor Operation 


VALVES 
Laser Welding 
CO, and Nd:YAG laser welding of stainless steel and 
beryllium copper valves: Final report, 12:28797 (R;US) 


Development of practical maintenance performance indicators 
for petroleum and natural gas processing plants, 12:28313 
(R;DE;In German) 

Outages 

Development of practical maintenance performance indicators 
for petroleum and natural gas processing plants, 12:28313 
(R;DE;In German) 

Wear 

Development of practical maintenance performance indicators 
for petroleum and natural gas processing plants, 12:28313 
(R;DE;In German) 

Wear measurement by surface layer activation, 12:28510 
(R;US) 

VANADIUM 
Electronic Structure 
SGFM applied to the calculation of surface band structure of 
V (Surface Green Function Matching), 12:28805 (R;XA) 
Isomer Shift 
Moessbauer isomer shift at 5’Fe in vanadium, 12:29535 (R;XA) 
VANADIUM 51 TARGET 
Pion Minus Reactions 

Pion elastic and inelastic scattering near N = 28, 12:29643 

(R;US) 
Pion Plus Reactions 
Pion elastic and inelastic scattering near N = 28, 12:29643 


Short-range order and superconductivity in binary alloys 
containing V, Nb and Ta, 12:29747 (R;XA) 
VANADIUM MINERALS 
See MINERALS 
VEGETATION 
See PLANTS 
VEHICLES 
See also ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
Fuel Consumption 
Residential Transportation Energy Consumption Survey: 
Consumption patterns of household vehicles 1985, 12:28722 
(R;US) 
VENTILATION 
Performance 
Air infiltration and mechanical ventilation performance of 
buildings determined with a passive perfluorocarbon tracer 
technique, 12:29229 (TG;US) 
VENTILATION DUCTS 
See VENTILATION 
VERMONT 
Biomass 
Biomass statistics for Vermont - 1983. Forest Service Resource 
Bulletin, 12:28730 (R;US) 
VERMONT YANKEE REACTOR 
Vernon, Vermont, USA 
Design 
A comparison of factors impacting on radiation buildup at the 
Vermont Yankee and Monticello BWRs [boiling-water 
reactors]: Interim report, 12:28523 (R;US) 
Reactor Operation 
A comparison of factors impacting on radiation buildup at the 
Vermont Yankee and Monticello BWRs [boiling-water 
reactors]: Interim report, 12:28523 (R;US) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 





VHTR REACTOR 
Fuel Rods 


VHTR REACTOR 
Fuel Rods 
Irradiation experiments of 3rd, 4th and Sth fuel assemblies by 
an in-pile gas loop, OGL-1, 12:28549 (R;JP;In Japanese) 
VICTIMS COMPENSATION 
The probability of cancer causation by a specific earlier 
radiation exposure, 12:29380 (BA;US) 
VINYL MONOMERS 


Identification and temporal behavior of radical intermediates 
formed during the combustion and pyrolysis of gaseous fuels: 
Kinetic pathways to soot formation: Progress report, July 1, 
1986-June 30, 1987 (Vinylacetylene), 12:28961 (R;US) 

VIRGINIA 
Geology 

US Department of Energy grant to the Commonwealth of 

Virginia: Final technical report, 12:28375 (R;US) 


Testing 
Improvement of CO: flood performance: Annual report for the 
period October 1985-October 1986, 12:28310 (R;US) 
VISCOSITY 
Acoustic Measurements 
Acoustic wave viscosity sensor, 12:29177 (J;US) 
VISION 
Automatic recognition and tracking of objects. Annual report, 
1 January-31 December 1985, 12:29849 (R;US) 
Intermediate-level computer-vision-processing algorithm 
development for the content-addressable-array parallel 
processor. Quarterly status report No. 3 for period ending 29 
November 1986, 12:29848 (R;US) 
VITAMIN B GROUP 


y 
Development and applications of micellar electrokinetic 
capillary chromatography (Pyridoxic acid in urine), 12:28880 
(R;US) 
Metabolites 
Development and applications of micellar electrokinetic 


capillary chromatography (Pyridoxic acid in urine), 12:28880 
(R;US) 
VITAMIN C 


See ASCORBIC ACID 
VOLATILE MATTER 
Storage Facilities 
VOC [volatile organic compound] emissions from volatile 
organic liquid storage tanks: Background information for 
promulgated standards, 12:29255 (R;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 
Prior to October 1981 this concept was indexed to SWIRL 
FLOW. 
Navier-Stokes Equations 
Solution of the three-dimensional Navier-Stokes equations for a 
turbulent horseshoe vortex flow. Final report, 1 October 
1985-30 September 1986, 12:29003 (R;US) 


WwW 


WASHINGTON 
Energy Policy 
Washington State Energy Office 1987 biennial energy report: 
Issues and analyses for Washington's legislature, 12:28720 
(R;US) 
Local Government 
Energy resource directory: A guide of energy contacts for 
local governments and other organizations: Third edition, 
12:28738 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
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RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 

STACK DISPOSAL 
UNDERGROUND DISPOSAL 


Closures 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H), 12:29304 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 1. Treatment and storage 
facilities. Final report, 12:29305 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 3. Unit costs. Final 
report, 12:29307 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Svoparts G and H). Volume 4. Documentation. Final 
report, i12:29308 (R;US) 

Ground Disposal 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 2. Land disposal 
facilities. Final report, 12:29306 (R;US) 

Guidance on implementation of the minimum technological 
requirements of HSWA (Hazardous and Solid Waste 
Amendments) of 1984, respecting liners and leachate- 
collection systems. Draft report, 12:29302 (R;US) 

Incinerators 
Stack testing of the mobile plasma arc unit, 12:29217 (R;US) 
Land Pollution 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 1. Final report, October 
1984-October 1986, 12:29258 (R;US) 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 2. Final report, October 
1984-October 1986, 12:29259 (R;US) 

Plasma Furnaces 
Stack testing of the mobile plasma arc unit, 12:29217 (R;US) 
Regulations 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 2. Land disposal 
facilities. Final report, 12:29306 (R;US) 

Water Pollution 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 1. Final report, October 
1984-October 1986, 12:29258 (R;US) 

Installation-restoration program. Phase 2. 
Confirmation/quantification. Stage 1. Chanute Air Force 
Base, Rantoul, Illinois. Volume 2. Final report, October 
1984-October 1986, 12:29259 (R;US) 

WASTE HEAT 
Heat Recovery 

Effective means for waste heat recovery, 12:28765 (BA;US) 

ics 

Effective means for waste heat recovery, 12:28765 (BA;US) 

WASTE HEAT BOILERS 
Materials Testing 
Ceramics in fluid bed heat-recovery boilers, 12:29047 (BA;US) 
WASTE MANAGEMENT 


See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE TRANSPORTATION 


Administrative Procedures 

Procedures manual for the ORNL Radiological Survey 

Activities (RASA) Program, 12:29301 (R;US) 
Cost Estimation 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H), 12:29304 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 1. Treatment and storage 
facilities. Final report, 12:29305 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 3. Unit costs. Final 
report, 12:29307 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 4. Documentation. Final 
report, 12:29308 (R;US) 
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Permit Applications 

Permit applicants’ guidance manual for the general facility 

standards of 40 CFR 264, 12:28708 (R;US) 
Regulations 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H), 12:29304 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 1. Treatment and storage 
facilities. Final report, 12:29305 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 3. Unit costs. Final 
report, 12:29307 (R;US) 

Guidance manual: cost estimates for closure and post-closure 
plans (Subparts G and H). Volume 4. Documentation. Final 
report, 12:29308 (R;US) 

Research Programs 

Research needs workshop: hazardous wastes treatment and 
disposal, 12:28707 (R;US) 

Standards 
Permit applicants’ guidance manual for the general facility 

standards of 40 CFR 264, 12:28708 (R;US) 
WASTE OILS 
Cleaning 
Investigation of oils and soils contaminated with 
PCDD/PCDF, 12:28323 (RA;DE;In German) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 

Casks 

A truck cask design for shipping defense high-level waste, 
12:28984 (BA;US) 
WASTE WATER 

Anaerobic Digestion 
Anaerobic treatment of waste water from citric acid 

production, 12:28474 (R;DE;In German) 

Anaerobic SBR [sequenching batch reactor] treatment of coal 
conversion wastewaters: Sixth quarterly report, 12:28280 
(R;US) 

Denitrification 
Biodenitrification of industrial wastewater, 12:28351 (R;US) 

Quantitative Chemical Analysis 
Experience with the application of bar-type sealed Co 

sources in testing of cyanide degradation in waste water, 
12:28896 (RA;CS;In Czech) 

Method of determining waste solution components, 12:28388 
(RA;CS;In Czech) 

Radiolysis 
Radiation technologies and the environment, 12:28433 

(RA;CS;In Czech) 

Water Treatment 

[Pittsburgh Energy Technology Center]: Quarterly technical 
progress report, period ending September 30, 1986, 12:28252 
(R;US) 

WATER 
See also GROUND WATER 
WASTE WATER 

Flow Counters 

Monitoring of heating water flow rates in secondary networks 
of heat supply systems using radionuclides, 12:28768 
(RA;CS;In Czech) 

Quantitative Chemical Analysis 

Ion-exchange system for control of boric acid concentration in 
reactor water operated at 20 deg C and 80 deg C, 12:28897 
HU) 


(RA; 

Preparation of 8-hydroxyquinoline substituted silica gel for 
determination of strontium-90 from natural water, 12:28904 
(RA;HU) 

Radiometric Analysis 

Performance testing of sealing elements in Gabcikovo 
hydroelectric power plant using radiotracer techniques, 
12:29336 (RA;CS;In Slovak) 

Radiometric Gages 

Radiometric determination of water content of snow, 12:28441 

(RA;CS;In Czech) 


Water transport and water metabolism in damaged and healthy 
spruce trees, 12:29431 (RA;DE;In German) 


Field evaluation of instruments for the measurement of 
unsaturated hydraulic properties of fly ash: Interim report, 
12:28515 (R;US) 

WATER COOLANT 
See WATER 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
ETR REACTOR 
HFR REACTOR 
LWGR TYPE REACTORS 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
WWR TYPE REACTORS 


Primary Coolant Circuits 
Combined atom-probe and electron microscopy 
characterization of fine scale structures in aged primary 
coolant pipe stainless steel, 12:28798 (R;US) 
Radioactive Aerosols 
Pretest aerosol code comparisons for LWR aerosol 
containment tests LA1 and LA2, 12:28623 (R;US) 
Reactor Accidents 
Pretest aerosol code comparisons for LWR aerosol 
containment tests LA1 and LA2, 12:28623 (R;US) 
WATER DISTRIBUTION 
See WATER SUPPLY 
WATER HEATERS 
Energy Efficiency 
Pulse-combustion residential water heater. Final report, 
November 1980-July 1986, 12:28750 (R;US) 
WATER INFLUX 
Monitoring 
Performance testing of sealing elements in Gabcikovo 
hydroelectric power plant using radiotracer techniques, 
12:29336 (RA;CS;In Slovak) 
WATER MODERATED REACTORS 
See also BWR TYPE REACTORS 
ETR REACTOR 
HFR REACTOR 
KUCA REACTOR 
PWR TYPE REACTORS 
TRIGA TYPE REACTORS 
WWR TYPE REACTORS 


Reactivity Worths 

Reactivity and reaction rate ratio changes with moderator 
voidage in a light water high converter reactor lattice, 
12:28605 (RA;CH) 

Reactor Lattices 

Effects of fuel enrichment on the physics characteristics of 
plutonium-fueled light water high converter reactors, 
12:28606 (RA;CH) 

WATER MODERATOR 
See WATER 
WATER POLLUTION 
Biological Effects 

Effects of pollution on freshwater organisms. Fate and effects 
of pollutants, 12:29464 (R;US) 

Review of methods for the analysis of chlorophyll in 
periphyton and plankton of marine and freshwater systems. 
Technical bulletin (Final), 12:28479 (R;US) 

Biological Indicators 

Fatty acid ecology of plankton communities: Final report, 
12:29320 (R;US) 

Trees as indicators of subterranean water flow from a retired 
radioactive waste disposal site, 12:29341 (J;US) 

Remote Sensing 

Remote sensing of suspended and dissolved matter in the ocean 
by an airborne lidar and by passive satellite techniques, 
12:29321 (R;DE;In German) 

Toxicity 

Algal growth potentials and heavy-metal concentrations of the 
primary streams to upper Beaver Lake. Technical 
completion report, 12:29323 (R;US) 





WATER QUALITY 
Algal growth potentials and heavy-metal concentrations of the 
primary streams to upper Beaver Lake. Technical 
completion report, 12:29323 (R;US) 
Monitoring 
Preoperational assessment of water quality and biological 
resources of Chickamauga Reservoir, Watts Bar Nuclear 
Plant, 1973-1985, 12:29345 (R;US) 
WATER RESERVOIRS 
See also COOLING PONDS 


Algal growth potentials and heavy-metal concentrations of the 
primary streams to upper Beaver Lake. Technical 
completion report, 12:29323 (R;US) 


Interreservoir interactions: Effects of a new reservoir on 
organic matter production and processing in a multiple- 
impoundment series, 12:29310 (R;US) 

Water Quality 

Environmental and water-quality operational studies: spatial 
and temporal distribution of sulfide and reduced metals in 
the tailwater of Narrows Dam (Lake Greeson), Arkansas. 
Final technical report, 12:28466 (R;US) 

Technical report series: North Alabama water quality 
assessment: Volume 1, Evaluation of existing data for 
reservoir water quality and nonpoint source discharges, 
12:29326 (R;US) 

Technical report series: North Alabama water quality 
assessment: Volume 3, Water treatment plants and Wilson 
and Wheeler Dams, 12:29328 (R;US) 

Technical report series: North Alabama water quality 
assessment: Volume 4, Bacteriological quality, 12:29330 
(R;US) 

WATER RESOURCES 
Management 

Radionuclide methods in water management, 12:29313 

(RA;CS;In Czech) 
WATER SUPPLY 

Used in the sense of a public utility or of an engineered system 
(e.g., irrigation system) as contrasted to a natural system, for 
which use WATER RESOURCES. 

Contamination 
Potable water as a source of airborne 7??Rn in US dwellings: a 
review and assessment, 12:29252 (J;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 
Field Tests 

Multi-pattern low-tension demonstration flood Big Muddy 
field: [Technical progress report], January through March 
1987, 12:28311 (R;US) 

WATTS BAR-1 REACTOR 

Spring City, Tennessee, USA 

Baseline Ecology 


Preoperational assessment of water quality and biological 
resources of Chickamauga Reservoir, Watts Bar Nuclear 
Plant, 1973-1985, 12:29345 (R;US) 
Preoperational assessment of water quality and biological 
resources of Chickamauga Reservoir, Watts Bar Nuclear 
Plant, 1973-1985: Appendices, 12:29343 (R;US) 
WATTS BAR-2 REACTOR 
Spring City, Tennessee, USA 
Baseline Ecology 
Preoperational assessment of water quality and biological 
resources of Chickamauga Reservoir, Watts Bar Nuclear 
Plant, 1973-1985, 12:29345 (R;US) 
Preoperational assessment of water quality and biological 
resources of Chickamauga Reservoir, Watts Bar Nuclear 
Plant, 1973-1985: Appendices, 12:29343 (R;US) 
WAVE EQUATIONS 
See also SCHROEDINGER EQUATION 
Solutions 


Self-similar solutions of non-linear equations with dissipation 
and constant force. 2, 12:29780 (R;SU;In Russian) 
Nonlinear Problems 
Self-similar solutions of non-linear equations with dissipation 
and constant force. 2, 12:29780 (R;SU;In Russian) 


ERA-12/14 / 182S 


WAVEGUIDES 
Coupled high-power-waveguide laser research. Interim report, 
1 July 1985-30 June 1986, 12:28988 (R;US) 
Numerical Analysis 
Wave envelope technique for multimode wave guide problems, 
12:29070 (R;US) 
Valves 
SLAC Linear Collider waveguide valve, 12:29100 (R;US) 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAPONS 


See also CHEMICAL WARFARE AGENTS 
NUCLEAR WEAPONS 


Earth Penetrators 
Lagrangian finite element analysis of the penetration of earth 
penetrating weapons, 12:28978 (R;US) 
WEAR 
Measuring Instruments 
Development of a linear pin wear test machine, 12:29025 
(R;US) 
Radiometric Gages 
Tests of wear of machine parts using radioactive tracers, 
12:28451 (RA;CS;In Czech) 
Wear of 7203 ATB P4 antifriction bearing, 12:28447 
(RA;CS;In Czech) 
Tracer Techniques 
Wear measurement by surface layer activation, 12:28510 
(R;US) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 
SU-5 Groups 
Suppresion of superheavy monopoles in SU(5) models with 
antisymmetric multiplet of Higgs fields, 12:29602 (R;SU) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
Quantitative Chemical Analysis 
Testing of possible application of *Cf neutron source in 
determining boron distribution by autoradiography, 12:28890 
(RA;CS;In Czech) 
WELDS 
See WELDED JOINTS 
WELL LOGGING EQUIPMENT 
To be used only when the equipment itself is the topic of the paper; 
includes source, detector, and associated equipment. 
Calibration 
Calibration of a neutron log in partially saturated media IV: 
Effects of sonde-wall gap, 12:28306 (B;US) 
Positioning 
Calibration of a neutron log in partially saturated media IV: 
Effects of sonde-wall gap, 12:28306 (B;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 
Decommissioning 
Decontamination and decommissioning of the West Valley 
Reprocessing Plant, 12:28373 (R;US) 
Decontamination 
Decontamination and decommissioning of the West Valley 
Reprocessing Plant, 12:28373 (R;US) 


Classification 
Wetlands research program. Corps of Engineers Wetlands 
Delineation Manual. Final report, 12:29344 (R;US) 
Water Quality 
Wetlands and water quality. A regional review of recent 
research in the United States on the role of freshwater and 
saltwater wetlands as sources, sinks, and transformers of 
nitrogen, phosphorus, and various heavy metals. Final 
report, 12:29309 (R;US) 
WHITE DWARF STARS 
Hydrogen 
Study of the ultraviolet absorptions in the spectra of DA white 
dwarfs and ultraviolet spectra of the star HR6560. 
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Semiannual report, 1 July-31 December 1986, 12:29498 
(R;US) 
Ultraviolet Spectra 
Study of the ultraviolet absorptions in the spectra of DA white 
dwarfs and ultraviolet spectra of the star HR6560. 
Semiannual report, 1 July-31 December 1986, 12:29498 
(R;US) 
WHOLE-BODY IRRADIATION 
Dose Equivalents 
Determination of whole-body dose, 12:29399 (RA;DE;In 
German) 
Personnel Dosimetry 
Determination of whole-body dose, 12:29399 (RA;DE;In 
German) 
WIGGLER MAGNETS 
Charged-Particle Reactions 
Undulators as a primary source of coherent x rays, 12:29073 
(R;US) 
WIND 
Three-Dimensional Calculatiozs 
Numerical estimates of three-dimensional wind flow for the 
Cape Blanco area of Oregon, 12:28503 (R;US) 
Two-Dimensional Calculations 
Numerical estimates of three-dimensional wind flow for the 
Cape Blanco area of Oregon, 12:28503 (R;US) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 


See ELECTRIC GENERATORS 
WIND TURBINES 


WIND POWER 
Daily Variations 
Wind characteristics and available wind energy in Egypt, 
12:29242 (R;XA) 
Monthly Variations 
Wind characteristics and available wind energy in Egypt, 
12:29242 (R;XA) 
WIND TURBINES 
Random response of turbine structures under seismic 
excitation. Final report, 12:28504 (R;US) 


Design of gear-less wind turbine variable speed generators, 
12:28505 (R;SE) 
Testing 
Survey of computer software for the evaluation of the test site 
at Hoenoe, 12:28506 (R;SE;In Swedish) 
WOLFRAM 
See TUNGSTEN 
WOLF-RAYET STARS 
Stellar Winds 
Contribution of stellar winds to the composition of cosmic 
rays: exotic Ne and Fe from Wolf-Rayet stars, 12:29486 
(R;US) 
WOMEN 


An employer-sponsored program for women, 12:29840 (R;US) 
WwooD 
Mechanical 
Possible effects of air pollution on forest wood properties, 
12:29346 (RA;DE;In German) 
WOOD ALCOHOL 
See METHANOL 
WOOD FUELS 
Use of this term is limited to policy, feasibility, and socio-economic 
studies. For wood properties use WOOD. 
Solar Drying 
Drying firewood in a temporary solar kiln: a case study. Forest 
Service research note, 12:28494 (R;US) 
WORKERS 
See PERSONNEL 
WORKING FLUIDS 
See also REFRIGERANTS 
Flow Rate 
Monitoring of heating water flow rates in secondary networks 
of heat supply systems using radionuclides, 12:28768 
(RA;CS;In Czech) 


X-RAY LASERS 
Gain 


WORKMENS COMPENSATION 
The probability of cancer causation by a specific earlier 
radiation exposure, 12:29380 (BA;US) 
WUERENLINGEN PROTEUS REACTOR 
See PROTEUS REACTOR 
WWER TYPE REACTORS 


See also PAKS-1 REACTOR 
PAKS-2 REACTOR 


Radioactive Waste Processing 
Conception and main results of R and D activities in the field 
of safe disposal of radioactive wastes from the operation of 
nuclear power facilities with LWR reactors in the years 1981 
to 1985, 12:28384 (RA;CS;In Czech) 
Processing of radioactive wastes from nuclear power facilities 
with LWR reactors. Vol. 1, 12:28649 (R;CS;In Czech) 
Technical and economic assessment of radioactive waste 
treatment technology, 12:28383 (RA;CS;In Czech) 
Reactor Accidents 
Current activities and future trends in reliability analysis and 
probabilistic safety assessment in Hungary, 12:28639 
(RA;XA) 
Experience of application of event-tree methodology in 
Hungary, 12:28638 (RA;XA) 
Reactor Cores 
Dependence of specific energy on the operation mode of a 
power reactor, 12:28542 (R;SU;In Russian) 
Reactor Simulators 
Basic software of simulator, 12:28536 (RA;CS;In Czech) 
Computer system of simulator, 12:28535 (RA;CS;In Czech) 
Instructor’s console control system, 12:28538 (RA;CS;In 
Czech) 
Simulator of nuclear power plant with WWER-440 units, 
12:28533 (RA;CS;In Czech) 
Soiution and implementation of project Simulator of WWER- 
440 nuclear power plant, 12:28532 (RA;CS;In Czech) 
Special electronics for simulator, 12:28534 (RA;CS;In Czech) 
Support software of WWER-440 nuclear power plant 
simulator, 12:28537 (RA;CS;In Czech) 
Training of nuclear power plant personnel on Czechoslovak 
WWER-440 simulator, 12:28539 (RA;CS;In Slovak) 
Risk Assessment 
Current activities and future trends in reliability analysis and 
probabilistic safety assessment in Hungary, 12:28639 
(RA;XA) 
WWR TYPE REACTORS 
Burnup 
Non-destructive fuel burn-up study on WWR-SM type fuel 
assemblies. Gamma spectrometric method, 12:28543 (R;HU) 


X 


X RADIATION 
Coherent Radiation 
Undulators as a primary source of coherent x rays, 12:29073 
(R;US) 
X-RASERS 
See X-RAY LASERS 
X-RAY LASERS 
Cavity Resonators 
Development of x-ray laser media: measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Final report, 1 January 1984-30 September 1985, 
12:28987 (R;US) 
Energy-Level Transitions 
Reduction of radiative trapping effects in x-ray lasers using 
autoionizing transitions. Memorandum report, 12:28990 
(R;US) 
Gain 
Development of x-ray laser media: measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Final report, 1 January 1984-30 September 1985, 
12:28987 (R;US) 





Reduction of radiative trapping effects in x-ray lasers using 
autoionizing transitions. Memorandum report, 12:28990 
(R;US) 

X-RAY SOURCES 

For cosmic sources of x radiation use COSMIC X-RAY 
SOURCES. 

350Kv X-ray set for the calibration of radiological protection 
instruments, 12:29137 (R;PK) 


Industrial radiation sources for technological applications, 
12:28435 (RA;CS;In Czech) 
Targets 
Study of the generation and application of radiation from 
channeled electrons and positrons. Final scientific report, 1 
June 1983-28 February 1986, 12:29716 (R;US) 
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Availability 

Source 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
See PB-87-154977/XAB 


See UCRL-15885 
NTIS, PC Al4/MF A001; 1 (GPO Dep.) 


See N-87-17883 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A07/MF AOI; 1 


NTIS (US Sales Only), PC A03; 3 

See AD-A-176363/0/XAB 

NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS, PC A02; 3 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF A0i 
NTIS (US Sales Only), PC A02/MF A0l 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A12/MF A01 
NTIS (US Sales Only), PC A10/MF AO1 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A03/MF AOl 
NTIS (US Sales Only), PC A07/MF A0i 
NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
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Availability 

Source 

NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF AOl 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


See N-87-18318 
See N-87-17453 
See N-87-17456 
See N-87-18363 
See N-87-17436 


NTIS (US Sales Only), PC A05/MF AOI 


See PB-87-154134/XAB 


NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A10/MF A01 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A06/MF AO01 
NTIS (US Sales Only), PC AOS/MF A0O1 
NTIS (US Sales Only), PC A10/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A09/MF AOI 
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Availability 

Source 

NTIS (US Sales Only), PC A10/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A08/MF AOl 
NTIS (US Sales Only), PC A07/MF A0O1 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A12/MF A01 
NTIS (US Sales Only), PC A06/MF AOI 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC Al4/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A0S/MF AO01 
NTIS (US Sales Only), PC A05/MF AOI 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A08/MF AOI 
NTIS (US Sales Only), PC All/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A08/MF AO1 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A09/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A09/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AO! 


NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A0S/MF A01 
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86-109 
86-122 
86-127 
JINR- 
9-86-157 
9-86-160 
9-86-174 
9-86-295 
9-86-304 
13-86-140 
13-86-296 
13-86-530 
19-86-159 
JINR-E- 
2-85-897 
2-86-128 
2-86-176 
2-86-177 
2-86-204 
2-86-209 
2-86-277 
4-86-179 
12-86-144 
13-86-217 
17-85-222 
JINR-R- 
1-86-151 
1-86-166 
2-86-91 
2-86-130 
2-86-131 
2-86-205 
2-86-219 
2-86-222 
2-86-225 
3-86-155 
3-86-197 
4-86-247 
5-86-356 
6-85-253 
6-86-69 
6-86-214 
11-85-920 
11-86-114 
13-86-195 


Availability 
Source 


NTIS (US Sales Only), PC A07/MF A01 


NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO01 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO01 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 


See AD-A-176602/1/XAB 


NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A17/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A13/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A15/MF A01 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A0S/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A0i 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
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DE87701860 
DE87701861 
DE87701862 
DE87701863 
DE87701864 
DE87701865 
DE87701866 
DE87701867 
DE87701868 
DE87701869 
DE87701870 
DE87701871 
DE87701872 
DE87701873 
DE87701874 
DE87701875 
DE87701876 
DE87701877 


DE87702025 
DE87701878 
DE87701879 
DE87702026 
DE87702027 
DE87702028 
DE87702029 
DE87702030 
DE87702031 


DE87702032 
DE87702033 
DE87702034 
DE87702035 
DE87701880 
DE87702036 
DE87702037 
DE87702038 
DE87702039 
DE87701881 
DE87701882 


DE87702040 
DE87702041 
DE87702042 
DE87702043 
DE87702044 
DE87702045 
DE87701883 
DE87702046 
DE87702047 
DE87702048 
DE87702049 
DE87702050 
DE87701884 
DE87701885 
DE87702051 
DE87702052 
DE87702054 
DE87701886 
DE87701887 
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Abstract 
Number 


12:29817 


12:28542 
12:29793 
12:29491 
12:29561 
12:29525 
12:29130 


12:29572 
12:29609 


12:29679 
12:29573 


12:28796 


12:28650 
12:28348 
12:29818 
12:29819 
12:28621 
12:28809 
12:29794 
12:28458 
12:28401 
12:28549 
12:28615 
12:28557 
12:28402 
12:29243 
12:28526 
12:29820 
12:28358 
12:29821 
12:28581 
12:28651 
12:28577 
12:29822 
12:28578 
12:29823 


12:29085 
12:29086 
12:29056 
12:29087 
12:29088 
12:28595 
12:29089 
12:29131 
12:29398 


12:29591 
12:29610 
12:29611 
12:29612 
12:29613 
12:29574 
12:29592 
12:29680 
12:28958 
12:29172 
12:29614 


12:29132 
12:29133 
12:29615 
12:29773 
12:29774 
12:29575 
12:29616 
12:29576 
12:29577 
12:28596 
12:29664 
12:29681 
12:29775 
12:28959 
12:29682 
12:29665 
12:29683 
12:28582 
12:29173 








Report 
Number 


14-86-41 
14-86-189 
16-86-186 
JPL-PUB- 
86-14 
86-015 
JPL-TDA-PR- 
42-88 
Juel- 
2082 
Juel-Spez- 
367 


369 
K/CSD/INF- 
86/ 21 

K/ETAC- 


4155 
KFK-PEF- 
9 
KFK-tr- 
703 
KFKI- 
1986-76/ G 
1986-81/ G 
1986-82/ G 
1986-85/ G 
1986-86/ G 
KFTI- 
86-8 
KIYI- 
86-1 


KURRI-TR- 
267 
272 
L- 
16177 
16187 
10895-T 
10924-MS 
10936-MS 
10968-T 
10970-MS 
10973-MS 
10993-MS 
10997-T 
LA-UR- 
86-3852 
87-416 
87-706 
87-763 
87-764 
87-778 
87-779 
87-861 
87-888 
87-909 
87-915 
87-1026 
87-1103 
87-1235 
87-1353 
87-1377 
87-1455 
LAFI- 
083 
084 
085 
086 
087 
088 
089 
093 
LBL- 
21583 
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Availability 
Source 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


See N-87-17397 
See N-87-17396 


See N-87-17943 


NTIS (US Sales Only), PC A08/MF AOI; 1 


NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A21/MF AOI; 1 


NTIS, PC A02; 3 

NTIS, PC A07/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A07/MF AOI; 1 
NTIS (US Sales Only), PC A08/MF AOI; 1 


NTIS (US Sales Only), PC A02/MF A01; 1 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A04/MF A01 


NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A05/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


See N-87-17417 
See N-87-17487 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A10/MF AO1; 1 (GPO Dep.) 


NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02; 3 

NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02; 3 

NTIS, PC A02; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 


File 


Number 


E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


DE87702055 
DE87701888 
DE87702056 


DE87751889 


DE87751849 
DE87751847 


DE87007575 
DE87008954 
DE87004139 


DE87701889 
DE87701890 
DE87701891 


DE87751850 
DE87751886 
DE87751890 


DE87702057 
DE87702058 
DE87702059 
DE87702060 
DE87702061 


DE87702062 


DE87702063 
DE87702064 


DE87701893 
DE87701895 


DE87004270 
DE87009477 
DE87009473 
DE87009475 
DE87009479 
DE87009483 
DE87009487 
DE87009485 


DE87002907 
DE87007459 
DE87007469 
DE87007481 
DE87007480 
DE87007479 
DE87007478 
DE87007496 
DE87007487 
DE87008984 
DE87007483 
DE87007510 
DE87007505 
DE87008993 
DE87009003 
DE87009006 
DE87009013 


DE87701897 
DE87702065 
DE87701898 
DE87702066 
DE87702067 
DE87702068 
DE87701899 
DE87701900 


DE87008233 


MN -61 


MN -98 
MN -11 


MN -32 


MN -37 


MN -48 
MN -11 


MN -78 
MN -78 
MN -78 
MN -78 
MN -78 


MN -28 
MN -37 


MN -2 
MN -41 


Abstract 
Number 


12:28810 
12:29739 
12:29707 


12:28687 
12:28686 


12:28842 
12:28474 


12:28700 
12:29412 


12:29859 
12:29174 
12:29845 


12:29106 
12:29090 
12:29063 


12:28683 
12:29286 
12:29228 


12:28543 
12:28544 
12:28545 
12:28652 
12:28653 


12:29795 


12:29091 
12:29134 


12:28616 
12:28654 


12:29213 
12:29492 


12:28575 
12:29740 
12:29548 
12:29643 
12:29462 
12:29776 
12:29180 
12:29640 


12:28973 
12:29092 
12:29093 
12:29064 
12:29094 
12:29095 
12:29065 
12:29066 
12:29067 
12:29096 
12:29097 
12:29474 
12:29244 
12:29549 
12:29860 
12:29562 
12:28811 


12:29741 
12:29777 
12:29778 
12:29779 
12:29617 
12:29780 
12:29742 
12:29135 


12:28746 
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Availability Abstract 
Source Number 


NTIS, PC All; 3 DE87009554 12:28863 
NTIS, PC A02/MF A01 DE87007890 12:29029 
NTIS, PC A02/MF A01 (GPO Dep.) 99: DE87009173 12:29538 
NTIS, PC A03/MF A01; 1 (GPO Dep.) .99: DE87009271 12:28747 
NTIS, PC A02; 3 DE87009154 12:29068 
NTIS, PC A02; 3 DE87009152 12:29098 
NTIS, PC A02; 3 DE87008219 : 
NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE87009176 
NTIS, PC A09/MF AO01; 1 (GPO Dep.) 99: DE87006137 
NTIS, PC A04/MF A01; 1 (GPO Dep.) : 1DE87009272 
NTIS, PC A05/MF A01; 1 (GPO Dep.) : DE87009178 
NTIS, PC A02; 3 DE87006139 
NTIS, PC A03/MF A01 (GPO Dep.) : DE87008222 
NTIS, PC A02; 3 DE87009169 
NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE87009276 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE87009275 
NTIS MF A01; 2 (GPO Dep.) 99: DE87008312 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE87009151 

23200 NTIS, PC A04/MF A01; 1 (GPO Dep.) 99: DE87009179 

23201 NTIS, PC A10/MF A01; 1 (GPO Dep.) : DE87009180 


See N-87-17712 12:28756 
MCR- 


86-2601 Martin Marietta, Denver Aerospace, Box 179, TI87900589 12:28974 
Denver, CO 80201 


MDC-H- 


3136 See AD-A-177255/7/XAB 12:29523 
MEA- 


2122 See NUREG/CR-4491 1187900475 12:29864 


113 See DOE/ER/53223-31 DE87009343 12:29789 
MLM- 
3412(0P) NTIS, PC A02/MF A01 (GPO Dep.) DE87004212 12:29181 
3431(OP) NTIS, PC A03; 3 DE87009195 12:28837 
MPI-PAE/PTH- 
63/ 86 See UWThPh-1986-36 DE87701923 
MRC-R- 
1055 See AD-A-177149/2/XAB 12:29545 
MTL-B- 
8611T See AD-A-177080/9/XAB 12:29522 
N- 
87-16890 NTIS, PC A02/MF A01 
87-16892 NTIS, PC A02/MF AOI 
87-16900 NTIS, PC A02/MF A01 
87-16901 NTIS, PC A03/MF A01 
87-16902 NTIS, PC A02/MF A01 
87-16971 NTIS, PC A03/MF AOI 
87-17016 NTIS, PC A02/MF A01 
87-17086 NTIS, PC A02/MF A01 
87-17396 NTIS, PC A0S/MF A01 
87-17397 NTIS, PC A05/MF AOI 
87-17417 NTIS, PC A12/MF A01 
87-17436 NTIS, PC A04/MF AOI 
87-17441 NTIS, PC A02/MF A01 
87-17453 NTIS, PC A03/MF AOI 
87-17456 NTIS, PC A04/MF A01 
87-17487 NTIS, PC A02/MF AO1 
87-17516 NTIS, PC A03/MF AOI 
87-17529 NTIS, PC A02/MF A01 
87-17581 NTIS, PC A03/MF AO01 
87-17582 NTIS, PC A03/MF AO1 
87-17593 NTIS, PC A02/MF A01 
87-17596 NTIS, PC A02/MF A01 
87-17712 NTIS, PC A04/MF AO1 
87-17847 NTIS, PC A03/MF A01 
87-17858 NTIS, PC A09/MF AOi 
87-17883 NTIS, PC A09/MF AOI 
87-17903 Issuing Activity 
87-17906 NTIS, PC A03/MF AOI 12:29023 
87-17943 NTIS, PC All/MF AO1 12:28842 
87-18117 NTIS, PC AO7/MF AOI 12:29039 
87-18229 NTIS, PC A02/MF AO1 12:28517 
87-18317 NTIS, PC A04/MF AO! 12:29010 
87-18318 NTIS, PC A02/MF A01 12:29070 
87-18363 NTIS, PC A03/MF AOI a 12:29784 
87-18429 NTIS, PC A02/MF AO1 12:29497 
87-18473 NTIS, PC A02/MF A01 12:29498 
87-18474 NTIS, PC A03/MF A01 12:29499 
87-18481 NTIS, PC A03/MF AOI 12:29500 
87-18482 NTIS, PC A02/MF AOI 12:29501 
87-18504 NTIS, PC A03/MF A01 12:29502 
NAGRA-NTB- 
85-01-A Nagra, CH-5401 Baden, Switzerland 12:28403 
85-01-B Nagra, CH-5401 Baden, Switzerland 12:28404 


12:29581 


12:28932 
12:28941 
12:28813 
12:28814 
12:28815 
12:28475 
12:29175 
12:29781 
12:28686 
12:28687 
12:29213 
12:28963 
12:29862 
12:29782 
12:29783 
12:29492 
12:28865 
12:29863 
12:29493 
12:29494 
12:29495 
12:29496 
12:28756 
12:28772 
12:28866 
12:28816 
12:28817 
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NASA-TM- 
Report Availability File Distribution Abstract 
Number Source Number Category Number 
te 85-36 Nagra, CH-5401 Baden, Switzerland ND -25 12:28405 
|AS- 
1.15:86569 See N-87-16900 12:28813 
1.15:86573 See N-87-16901 12:28814 
1.15:86581 See N-87-17016 12:29175 
1.15:88581 See N-87-17847 12:28772 
1.15:88956 See N-87-17441 12:29862 
1.15:88966 See N-87-17906 12:29023 
1.15:89067 See N-87-17858 12:28866 
1.15:89082 See N-87-17086 12:29781 
1.15:89268 See N-87-18481 12:29500 
1.26:172266 See N-87-17712 12:28756 
1.26:174844 See N-87-18117 12:29039 
1.26:178209 See N-87-17453 12:29782 
1.26:178218 See N-87-18318 12:29070 
1.26:178222 See N-87-17456 12:29783 
1.26:178225 See N-87-18363 12:29784 
1.26:178229 See N-87-18317 12:29010 
1.26:178231 See N-87-17436 12:28963 
1.26:178998 See N-87-17516 12:28865 
1.26:179537-VOL-1 See N-87-17883 12:28816 
1.26:180073 See N-87-16971 12:28475 
1.26:180114 See N-87-16890 12:28932 
1.26:180127 See N-87-17397 12:28687 
1.26:180129 See N-87-17396 12:28686 
1.26:180141 See N-87-17582 12:29494 
1.26:180142 See N-87-17581 12:29493 
1.26:180148 See N-87-17593 12:29495 
1.26:180150 See N-87-17529 12:29863 
1.26:180162 See N-87-18229 12:28517 
1.26:180167 See N-87-17943 12:28842 
1.26:180168 See N-87-18474 12:29499 
1.26:180169 See N-87-17596 12:29496 
1.26:180172 See N-87-16892 12:28941 
1.26:180173 See N-87-18482 12:29501 
1.26:180174 See N-87-18504 12:29502 
1.26:180176 See N-87-18429 12:29497 
1.26:180179 See N-87-18473 12:29498 
1.60:2659 See N-87-17487 12:29492 
1.60:2694 See N-87-16902 12:28815 
1.61:1173 See N-87-17417 12:29213 
8-36108 See MCR-86-2601 TI87900589 MN -38 12:28974 
NASA-CR- 
172266 See N-87-17712 12:28756 
174844 See N-87-18117 12:29039 
178209 See N-87-17453 12:29782 
178218 See N-87-18318 12:29070 
178222 See N-87-17456 12:29783 
178225 See N-87-18363 12:29784 
178229 See N-87-18317 12:29010 
178231 See N-87-17436 12:28963 
178998 See N-87-17516 12:28865 
179537-VOL-1 See N-87-17883 12:28816 
180973 See N-87-16971 12:28475 
180114 See N-87-16890 12:28932 
180127 See N-87-17397 12:28687 
180129 See N-87-17396 12:28686 
180141 See N-87-17582 12:29494 
180142 See N-87-17581 12:29493 
180148 See N-87-17593 12:29495 
180150 See N-87-17529 12:29863 
180162 See N-87-18229 12:28517 
180167 See N-87-17943 12:28842 
180168 See N-87-18474 12:29499 
180169 See N-87-17596 12:29496 
180172 See N-87-16892 12:28941 
180173 See N-87-18482 12:29501 
180174 See N-87-18504 12:29502 
f 180176 See N-87-18429 12:29497 
180179 See N-87-18473 12:29498 
NASA-RP- 
1173 See N-87-17417 12:29213 
NASA-TM- 
86569 See N-87-16900 12:28813 
86573 See N-87-16901 12:28814 
86581 See N-87-17016 12:29175 
88581 See N-87-17847 12:28772 
88956 See N-87-17441 12:29862 
88966 See N-87-17906 12:29023 
89067 See N-87-17858 12:28866 
89082 See N-87-17086 12:29781 
89268 See N-87-18481 12:29500 


89834 See DOE/NASA/16310-3 E 1.99: DE87008561 STD -25 12:28802 





NASA-TP- 


Report 
Number 


NASA-TP- 
2659 
2694 
NBI-HE- 
86-40 
NBSIR- 
86/ 3061 
86/ 3422 
86/ 3502 
87/ 3506-GRI 
87/ 3507 
NCAR/CT- 
104 
105 
NEFES- 
87-12 
87-13 
87-17 
NEI-NO- 
11 
NIIEFA-P-B- 
0716 
NITEFA-P-G- 
0715 
NIEFA-P-K- 
0710 
0718 
NITEFA-P-OM- 


Availability 
Source 


See N-87-17487 
See N-87-16902 


NTIS (US Sales Only), PC A02/MF A01 
See PB-87-165585/XAB 
See PB-87-152286/XAB 
See PB-87-152344/XAB 
See PB-87-173035/XAB 
See PB-87-165593/XAB 


See PB-87-153763/XAB 
See PB-87-153771/XAB 


See PB-87-148714/XAB 
See PB-87-146882/XAB 
See PB-87-146528/XAB 
NTIS (US Sales Only), PC Al1/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AO1 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A03/MF AOI 


NTIS, PC A17/MF A01; 1 (GPO Dep.) 


NTIS, PC A05/MF AO1 - New Mexico Research 
and Development Inst., 1220 S. St. Francis Dr., 


Santa Fe, NM 87501; 1 


NTIS (US Sales Only), PC A13; 3 


DE87751680 


DE87752020 
DE87701901 
DE87701902 


DE87702069 
DE87702070 


DE87702071 


DE87701903 
DE87701904 


DE87701905 
DE87001228 


DE87900665 


DE87751846 
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Abstract 
Number 


12:29492 
12:28815 


12:29578 
12:28977 
12:28749 
12:28294 
12:28335 
12:29187 


12:29504 
12:29505 


12:28730 
12:28729 
12:28711 
12:29053 
12:29824 
12:29825 


12:29796 
12:29826 


12:29827 


12:29563 
12:29136 


12:29057 
12:28312 


12:28301 


12:29387 


NTIS (US Sales Only), PC A02/MF A01; 1 DE87751875 12:29214 
NTIS (US Sales Only), PC A12/MF AOI; 1 DE87751876 12:29479 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE87751880 12:28727 
NTIS (US Sales Only), MF A01; 2 DE87751881 12:28719 
NTIS (US Sales Only), PC A08/MF A01; 1 DE87751882 12:29322 
NTIS (US Sales Only), PC A07/MF AOI; 1 DE87751883 12:28697 
NTIS (US Sales Only), PC A05/MF A011; 1 DE87751888 12:28723 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE87752071 12:28476 
NTIS (US Sales Only), PC A12; 3 DE87770085 12:29215 
NTIS (US Sales Only), PC A08; 3 DE87770086 12:28975 
NTIS (US Sales Only), PC Al4; 3 DE87770087 12:28477 
NTIS (US Sales Only), PC All; 3 DE87770088 12:28279 
NTIS (US Sales Only), PC A09; 3 DE87770089 12:28313 
NTIS (US Sales Only), PC A05/MF A01; 1 DE87770090 12:28993 
NTIS (US Sales Only), PC A06/MF AOI; 1 DE87770091 12:28688 
NTIS (US Sales Only), PC A09/MF A01; 1 DE87770092 12:28478 
NTIS (US Sales Only), PC A16/MF AOI; 1 DE87770093 12:28724 
Municipality of Metropolitan Seattle, Municipal 1187900561 12:28769 
Bldg., Seattle, WA 98104 
Environmental Protection Agency, Alaska 1187900647 12:29299 
Operations Office, 701 C St., Box 19, Anchorage, 
AK 99513 

NPL- 


DMA{A) 119 


9027 
NRL-MR- 

5906 
NU- 

31/ 87 

32/ 87 
NU-MML-TR- 


87-1 
NUCLEBRAS-CDTN- 
524/ 86 
NUREG- 
0020-Vol.10-No.9 
0857-Suppl.11 
1030 
1150-App.A-I-Vol.2 
1150-App.J-O-Vol.3 
1210-Vol.4 


See N-87-17903 
See AD-A-176380/4/XAB 
See AD-A-177193/0/XAB 


See OEFZS-4381 
See OEFZS-4382 


See AD-A-176335/8/XAB 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS, PC A20/MF A01 - GPO 
NTIS, PC A03/MF A01 - GPO 
NTIS, PC A09/MF A01 - GPO 
NTIS MF A01- GPO 

NTIS, PC A22/MF A01 - GPO 
NTIS, PC A06/MF A01 - GPO 


DE87701906 


T187900544 
TI87900570 
T187900528 
T187900542 
T187900541 
1187003937 


12:28817 
12:29058 
12:28990 


12:29463 
12:28704 


12:28849 
12:28546 


12:28521 
12:28655 
12:28656 
12:28675 
12:28676 
12:28657 











215R / ERA-12/14 


Report 
Number 


1210-Vol.5 
1239 
1280 
1300 


NUREG/CR- 


2850-Vol.5 
3968 
4491 
4695 
4700-Vol.2 
4711 
4712 
4739 
4741 
4758 
4826 
4826-Vol.3 
4912 


OEFZS- 


4381 


4382 


OKTAVIAN-A- 


83-08 
8501 


ORNL- 


6350 


ORNL/CON- 
233 
ORNL/M- 


175 


ORNL/Sub- 


81-7685/ 4-92 
85-34128/ 1 


2676/ R2 
8600 
9117 
9271/ V4 
9271/ V5 
10107 
10163 
10236 
10285 
10315 
10384 
10386 
10388 


PATENTS-US- 


4,651,734 
4,652,467 
4,652,710 
4,654,182 
4,654,183 
4,654,184 
4,654,192 
4,654,194 
A 6-800,565 
A 6-800,566 
A 6-827,704 
A 6-842,573 
A 6-859, 167 
A 6-880,628 


87-143509/ XAB 
87-143624/ XAB 
87-143988/ XAB 
87-146064/ XAB 
87-146189/ XAB 
87-146387/ XAB 
87-146528/ XAB 
87-146809/ XAB 
87-146817/ XAB 
87-146882/ XAB 
87-147161/ XAB 
87-147435/ XAB 
87-148631/ XAB 
87-148649/ XAB 
87-148714/ XAB 
87-148748/ XAB 
87-149100/ XAB 
87-149324/ XAB 


Availability 

Source 

NTIS, PC A06/MF A0O1 - GPO 
NTIS, PC A04/MF A0Oi - GPO 
NTIS, PC A05/MF A0O1 - GPO 
NTIS, PC A12/MF A0O1 - GPO 


NTIS, PC A07/MF AO1 - GPO 
NTIS, PC A08/MF A0O1 - GPO 
NTIS, PC A04/MF A0l - GPO 
NTIS, PC A04/MF A01 - GPO 
NTIS, PC A10/MF A01 - GPO 
NTIS, PC A05 - GPO; 3 

NTIS MF A01- GPO 

NTIS, PC A06/MF A01l - GPO 
NTIS, PC A06/MF A01 - GPO 
NTIS, PC A07/MF A01 - GPO 
NTIS, PC A09/MF A01 - GPO 
NTIS, PC All/MF A0l - GPO 
NTIS, PC A09/MF A0l - GPO 


Oesterreichisches Forschungszentrum Seibersdorf 


G.m.b.H. 


Oesterreichisches Forschungszentrum Seibersdorf 


G.m.b.H. 


NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF A01 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-4711 


NTIS, PC A24/MF A01; 1 (GPO Dep.) 
NTIS, PC A20/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
See NUREG-1210-Vol.4 

See NUREG-1210-Vol.5 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 
See NUREG/CR-4712 

See NUREG/CR-4758 

NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 


(US: Commissioner of Patents, Washington, DC 


20231, USA, $1.50 per copy.) 


NTIS PC PC E03/MF E01 
NTIS PC PC E03/MF E01 
NTIS PC PC E03/MF E01 
NTIS PC PC E07/MF E01 
NTIS, PC A03/MF A01 
NTIS PC PC E04/MF E01 
NTIS, PC A02/MF A0Ol 
NTIS, PC A04/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC Al4/MF AO1 
NTIS, PC A05/MF A0O1 
NTIS, PC A06/MF AO1 
NTIS, PC A06/MF A01 
NTIS, PC A09/MF A01 
NTIS PC PC E03/MF E01 
NTIS, PC A06/MF A01 


File 
Number 


E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


tet ted te tod tt 
SE8S83% 





TI87003938 


TI187008438 
TI187005947 
T187900475 
T187007853 
TI187008439 
DE87005968 
TI187005669 
187007547 
1187007172 
T187008420 
1187007801 
T187007879 
T187900673 


DE87701909 
DE87701910 


DE87009104 
DE87009779 
DE87008381 


DE87008533 
DE87005968 


DE87007790 
DE87009089 
DE87008532 
1187003937 
T187003938 
DE87007834 
T187005669 
TI187008420 
DE87009103 
DE87009777 
DE87008558 
DE87008563 
DE87007789 


DE87007275 
DE87007276 
DE87007297 
DE87007219 
DE87007243 
DE87007191 


Distribution 
Category 


MN -11 


MN -20 


MN -25 


MN -79p 
MN -79p 
MN -38 
MN -38 
MN -38 
MN -37 


Abstract 
Number 


12:28658 
12:28353 
12:28425 
12:29300 


12:28600 
12:28659 
12:29864 
12:28426 
12:28660 
12:28818 
12:28561 
12:28661 
12:28662 
12:28663 
12:28664 
12:28665 
12:29471 


12:29463 


12:28704 


12:29641 
12:29828 


12:28838 
12:28737 
12:28705 


12:28748 
12:28818 


12:28617 
12:29301 
12:28406 
12:28657 
12:28658 
12:29865 
12:28561 
12:28663 
12:28839 
12:28762 
12:29866 
12:29666 
12:28976 


12:29377 
12:28873 
12:29036 
12:29802 
12:29543 
12:29803 
12:28597 
12:28583 
12:28681 
12:28682 
12:28981 
12:29104 
12:28980 
12:29166 


12:28763 
12:29503 
12:28819 
12:28462 
12:29464 
12:28969 
12:28711 
12:28479 
12:28706 
12:28729 
12:28272 
12:29465 
12:28325 
12:28707 
12:28730 
12:28504 
12:28337 
12:29323 





PB- 


Report 
Number 


87-149332/ XAB 
87-151064/ XAB 
87-151924/ XAB 
87-151940/ XAB 
87-152146/ XAB 
87-152179/ XAB 
87-152187/ XAB 
87-152286/ XAB 
87-152328/ XAB 
87-152344/ XAB 
87-152377/ XAB 
87-152450/ XAB 
87-152641/ XAB 
87-152765/ XAB 
87-153128/ XAB 
87-153151/ XAB 
87-153201/ XAB 
87-153532/ XAB 
87-153573/ XAB 
87-153763/ XAB 
87-153771/ XAB 
87-154134/ XAB 
87-154977/ XAB 
87-158986/ XAB 
87-158994/ XAB 
87-159000/ XAB 
87-159018/ XAB 
87-159026/ XAB 
87-160578/ XAB 
87-163572/ XAB 
87-163598/ XAB 
87-164539/ XAB 
87-164554/ XAB 
87-165239/ XAB 
87-165270/ XAB 
87-165585/ XAB 
87-165593/ XAB 
87-165627/ XAB 
87-169801/ XAB 
87-169819/ XAB 
87-169827/ XAB 
87-169835/ XAB 
87-169850/ XAB 
87-170312/ XAB 
87-171286/ XAB 
87-171328/ XAB 
87-172839/ XAB 
87-173035/ XAB 
87-173217/ XAB 


PD-NW- 


114 


4221-Vol.5 
5648 

5890 
6100-Pt.5 
6138 

6188 

6192 


PNL-SA- 


13599 


PNUC- 


103 


PSI-TR- 


1024/ 673 


PSR NOTE- 


719 


PTB-Dos- 


12 


PTB-ND- 


29 


PTB-Ra- 


18 


PTB-SE- 


12 


PUB- 


122 
124 


Availability 

Source 

NTIS, PC A03/MF A01 
NTIS, PC Al4/MF AOl1 
NTIS, PC A05/MF AO1 
NTIS, PC A05/MF AO1 
NTIS, PC A02/MF AOl1 
NTIS, PC A03/MF AOi 
NTIS, PC A07/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A0S/MF AO1 
NTIS, PC Al1/MF AO1 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS PC PC E04/MF E01 
NTIS PC PC E03/MF E01 
NTIS PC PC E03/MF E01 
NTIS PC PC E03/MF E01 
NTIS PC PC E03/MF E01 
NTIS, PC All/MF AOl 
NTIS, PC A99/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS PC PC E99 
NTIS, PC A07/MF AO1 
NTIS, PC A13/MF AOl1 
NTIS, PC A07/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A05S/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A09/MF AO1 
NTIS, PC A08/MF AO1 
NTIS, PC A18/MF A0Ol 
NTIS, PC A06/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A05/MF AOl1 
NTIS, PC A05/MF A0O1 
NTIS, PC A05S/MF AOl1 
NTIS, PC A04/MF A0O1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl1 
NTIS, PC A04/MF AO1 
NTIS, PC A06/MF A0O1 
NTIS, PC A07/MF AOl1 
NTIS, PC A05/MF A0O1 
NTISCP T11 


See AD-A-176337/4/XAB 


NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A02/MF AO01 


See NUREG/CR-2850-Vol.5 

See NUREG/CR-3968 

See NUREG/CR-4695 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A08/MF AOI; 1 (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS, PC A05/MF A01; 1 (GPO Dep.) 


See AD-A-176338/2/XAB 

NTIS (US Sales Only), PC A07/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 


See PB-87-149324/XAB 
See PB-87-149332/XAB 


DE87702072 
DE87702073 
DE87702074 
DE87702075 
T187008438 

1187005947 

TI87007853 

DE87009463 
DE87008859 
DE87008343 
DE87008344 
DE87006406 
DE87702076 


DE87009194 


DE87751747 
DE87751748 
DE87751750 


DE87751751 


ERA-12/14 / 216R 


Abstract 
Number 


12:29324 
12:28708 
12:28757 
12:28758 
12:29216 
12:29302 
12:29303 
12:28749 
12:29287 
12:28294 
12:29325 
12:29217 
12:29218 
12:28709 
12:29219 
12:28512 
12:28911 
12:29550 
12:29551 
12:29504 
12:29505 
12:28710 
12:28494 
12:29304 
12:29305 
12:29306 
12:29307 
12:29308 
12:28750 
12:28316 
12:28338 
12:28751 
12:28332 
12:29220 
12:28345 
12:28977 
12:29187 
12:28273 
12:28752 
12:28753 
12:29040 
12:29041 
12:28460 
12:28764 
12:29221 
12:29222 
12:28333 
12:28335 
12:29223 


12:29514 
12:29137 
12:29245 
12:29138 
12:28912 
12:28600 
12:28659 
12:28426 
12:29246 
12:28754 
12:29193 
12:29194 
12:28527 
12:28715 
12:28302 
12:29183 
12:29139 
12:29155 
12:29247 
12:28407 


12:29323 
12:29324 





Hl 
i 
tl 
| 
i 






217R / ERA-12/14 


Report 
Number 


PWA- 
5894-34 
RDA-TR- 
135603-003 
REG/G- 
701-4 


RHO-BW-SA- 
492-P 
661-P 
RHO-HS-SR- 
86-2-4QGAS-P 
86-3-4QLIQ-P 
RHO-QA-ST- 
1P 
RHO-RE-ST- 
30-ADD-P 
RHO-WM-EV- 
17-P 
Rijnhuizen- 
85-162 
86-168 
RIVM- 
248606001 
248606002 
RRK- 
86-9 
86-11 
86-13 
86-14 
RTR- 


2291-85-4-Del. Ver. 


861001 
SAAS- 
346 
348 
349 
SAND- 
82-1896] 
85-2478 
86-0722C 
86-1135-Vol.2 
86-1270 
86-1361C 
86-1431C 
86-1607C 
86-1737 
86-1808C 
86-1866 
86-1897 
86-1899 
86-1928C 
86-2159 
86-2224C 
86-2317C 
86-2380C 
86-2389C 
86-2397C 
86-2410C 
86-2411C 
86-2427C 
86-2431C 
86-2441C 
86-2462C 
86-2522C 
86-2588C 
86-2618 
86-2683 
86-2716 
86-2718C 
86-2723 
86-2904 


Availability 
Source 


See N-87-18117 


See AD-A-176699/7/XAB 


Nuclear Regulatory Commission, Washington, DC 


20555 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A011; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 


See DOE/RL/01030-T7 
NTIS, PC A03/MF AO01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS, PC A12/MF A001; 1 (GPO Dep.) 
See AD-A-176353/1/XAB 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 


NTIS, PC A02; 3 

NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
See NUREG/CR-4700-Vol.2 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep. 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO, Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04/MF A01 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 


File 


Number 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


mm 


to to to 


mt bette beet teh teh beet eh bem teh pete femme heh eh teh et 


OO PO 


—— 


8 $8 


S8333 83 


S888 SSsssssesssessss 


T187900575 


DE87701911 


DE87005792 
DE87005786 
DE87009466 
DE87009467 
DE87009468 
DE87005787 
DE87009469 
DE87009471 


DE87007394 
DE87008849 


DE87008016 
DE87008015 


DE87009088 
DE87008852 
DE87008850 


DE87702077 
DE87701912 


DE87701913 
DE87701914 


DE87701915 
DE87701916 
DE87701917 
DE87701918 


DE87006290 


DE87702078 
DE87702079 
DE87702080 


DE87008369 
DE87009245 
DE87009257 
TI187008439 

DE87006180 
DE87008656 
DE87006704 
DE87006701 
DE87007821 
DE87007025 
DE87008895 
DE87007904 
DE87008893 
DE87009046 
DE87009379 
DE87008517 
DE87007852 
DE87007027 
DE87008652 
DE87006928 
DE87001415 
DE87000570 
DE87007861 
DE87008522 
DE87006715 
DE87007845 
DE87007393 
DE87008515 
DE87009384 
DE87008889 
DE87008077 
DE87008516 
DE87009111 
DE87009092 


Distribution 
Category 


MN -78 


MN -70 
MN -70 


MN -70 
MN -70 


MN -32 
MN -70 
MN -70 


MN -20 
MN -20 


MN -41 
MN -41 


MN -34B 
MN -34B 
MN -34B 
MN -34D 


SAND- 


Abstract 
Number 


12:29039 
12:28943 


12:28666 


12:29400 


12:28354 
12:28820 
12:28355 
12:28821 
12:28822 
12:28408 
12:28823 
12:28913 


12:28867 
12:29342 


12:28421 
12:28422 


12:28346 
12:28409 
12:28410 


12:29797 
12:29798 


12:29248 
12:29249 


12:29506 
12:29507 
12:29508 
12:29618 


12:28667 
12:29515 


12:29710 
12:29156 
12:29250 


12:28411 
12:29867 
12:29475 
12:28660 
12:29031 
12:28840 
12:29476 
12:29024 
12:29170 
12:29477 
12:28495 
12:28579 
12:28365 
12:28914 
12:29868 
12:28412 
12:28413 
12:28414 
12:28415 
12:28416 
12:28964 
12:28965 
12:28339 
12:28417 
12:29472 
12:29478 
12:28305 
12:29509 
12:29838 
12:28824 
12:28418 
12:29011 
12:29839 
12:29032 











SAND- ERA-12/14 / 218R 


Report Availability i istributit Abstract 
Number Source Number 


86-7021C NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE87007860 12:28419 
86-7046 NTIS, PC A03/MF A01; 1 (GPO Dep.) .99: DE87008887 12:28496 
87-0163 NTIS, PC A04/MF A01; 1 (GPO Dep.) 99: DE87009235 12:28994 
87-0295C NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: _DE87007020 12:28868 
87-0296C NTIS MF A01; 2 (GPO Dep.) .99: DE87007022 12:29033 
87-0384 NTIS, PC A04/MF AOI; 1 (GPO Dep.) 99: DE87008398 12:29071 
87-0443 NTIS, PC A04; 3 DE87009691 12:29869 
87-0537C NTIS, PC A02/MF AOI; 1 (GPO Dep.) : DE87006708 12:29840 
87-0582C NTIS, PC A02; 3 DE87006959 12:29034 
87-0691C NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE87007578 12:28869 
87-0742 NTIS, PC A02/MF A01; 1 (GPO Dep.) .99: DE87009236 12:29025 
87-0743 NTIS, PC A04/MF AOI; 1 (GPO Dep.) 99: DE87009252 12:29251 
87-0982C NTIS, PC A02/MF AO01; 1 (GPO Dep.) 99: DE87008508 12:29035 
87-1026C NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: DE87008653 12:28689 
87-1032C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE87008973 12:29743 
87-1070C NTIS, PC A02/MF A01 (GPO Dep.) .99: DE87009050 12:28870 
87-1112C NTIS, PC A02/MF A01; 1 (GPO Dep.) .99: DE87008928 12:28825 
87-1116C NTIS, PC A02/MF AO1; 1 (GPO Dep.) .99: DE87009049 12:28841 
87-7006 NTIS, PC A05/MF AOI; 1 (GPO Dep.) .99: DE87008746 12:28486 
87-8179 NTIS, PC A10/MF AO1; 1 (GPO Dep.) : DE87008855 12:28497 
87-8215 NTIS, PC A05; 3 DE87009358 12:28933 
SAR- 


11 See N-87-17596 12:29496 
SC- 


5411.AR See AD-A-176826/6/XAB 12:28851 
63-00-Q-01 See AD-A-176700/3/XAB 12:29179 
SERI/SP- 
231-3072 NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE87001148 12:28480 
SERI/STR- 
211-3083 NTIS, PC A06/MF AOI; 1 (GPO Dep.) : DE87001159 
211-3123 NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE87001151 
SGU-BRAP- 
86014 See STEV-BF-87-3 DE87752069 12:28342 
SLAC-PUB- 
4089 NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE87008333 12:29107 
4166 NTIS, PC A02/MF AO1; 1 (GPO Dep.) : DE87008323 12:29108 
4191 NTIS, PC A02/MF AOI; 1 DE87008324 12:29100 
4212 NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE87008317 12:29072 
4216 NTIS MF A0O1; 2 (GPO Dep.) 99: DE87008322 12:29579 
4222 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 99: DE87008320 12:29564 
4267 NTIS MF A01; 2 (GPO Dep.) 99: DE87008331 12:29101 
4269 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE87008329 12:29580 
4288 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE87008864 12:29870 
SLAC-TN- 


86-6 NTIS, PC A13/MF AOI; 1 (GPO Dep.) : DE87008763 
SR- 
86-R-5158-35 See PB-87-169827/XAB 


12:29040 

SRA-R- 

87-920027-F See AD-A-176370/5/XAB 12:29003 
STEV-BF- 

87-3 NTIS (US Sales Only), PC A09/MF AOI; i DE87752069 12:28342 
STEV-FBA- 

87-1 NTIS (US Sales Only), PC A03/MF AOI; 1 DE87752070 
STEV-VIND- 

86-37 NTIS (US Sales Only), PC A02/MF AOI; 1 DE87752072 


87-3 NTIS (US Sales Only), PC A07; 3 DE87752068 
STUDY- 


12:28481 
12:28482 


12:29102 


12:29054 


12:28505- 
12:28506 


See AD-A-955206/8/XAB 12:28786 
See AD-A-955211/8/XAB 12:28791 
See AD-A-955201/9/XAB 12:28781 
See AD-A-955200/1/XAB 12:28780 
See AD-A-955202/7/XAB 12:28782 
See AD-A-955208/4/XAB 12:28788 
See AD-A-955203/5/XAB 12:28783 
See AD-A-955197/9/XAB 12:28777 
See AD-A-955209/2/XAB 12:28789 
See AD-A-955207/6/XAB 12:28787 
See AD-A-955204/3/XAB 12:28784 
See AD-A-955198/7/XAB 12:28778 
See AD-A-955205/0/XAB 12:28785 
See AD-A-955210/0/XAB : 12:28790 
See AD-A-955199/5/XAB 12:28779 
See PB-87-153573/XAB 


12:29551 
See PB-87-153532/XAB 12:29550 


NTIS (US Sales Only), PC A02/MF AO1 DE87701919 MN -80 12:28618 
NTIS (US Sales Only), PC A03/MF AOI DE87701920 MN -80 12:28619 
See AD-A-177157/5/XAB 12:28989 
See AD-A-176505/6/XAB 12:29847 
See DOE/ER/25019-3 E 1.99: DE87008935 MN -38 12:28992 
See AD-A-177227/6/XAB 


12:29749 
See AD-A-176857/1/XAB 12:29481 









219R / ERA-12/14 





UWThPh- 

Report Availability File Distribution Abstract 
Number Source Number Category Number 

0086(6940-05) -16 See AD-A-176596/5/XAB 12:29517 

0086(6945-03) -3 See AD-A-176895/1/XAB 12:28852 

-EL- 

82-4/ 82-11-71 NTIS, PC A02/MF AO1 T187900646 MN -11 12:29317 
TRB/TRR- 

1078 See PB-87-151924/XAB 12:28757 

1081 See PB-87-151940/XAB 12:28758 
TRI-PP- 

87-20 NTIS (US Sales Cnly), PC A02/MF AOI; 1 DE87900670 MN -34D 12:29565 

87-21 NTIS (US Sales Only), PC A02/MF AO}; 1 DE87900671 MN -34D 12:29566 

0680 See SAND-86-1899 E 1.99: DE87008893 STD -71 12:28365 
TVA/OACD- 

87/3 NTIS, PC A02/MF AOI; 1 DE87900680 MN -13 12:29388 
TVA/ONRED/AWR- 

86/ 14 NTIS, PC Al1/MF AO}; 1 DE87900597 MN -11 12:29326 

86/ 36 NTIS, PC A06/MF AOI; 1 DE87900598 MN -11 12:29327 

86/ 38 NTIS MF AO}; 2 DE87900599 MN -11 12:29328 

86/ 42 NTIS, PC A03/MF A0O1 DE87900605 MN -11 12:29329 

86/ 43 NTIS, PC A03/MF AO}; 1 DE87900600 MN -11 12:29330 

86/ 44 NTIS, PC A03/MF AO}; 1 DE87900602 MN -l1 12:29331 

86/ 45 NTIS MF A011; 2 DE87900601 MN -11 12:29332 

87/ 15 NTIS, PC A05/MF AO}; 1 DE87900625 MN -11 12:29224 

87/ 20 NTIS MF AOI; 2 DE87900606 MN -11 12:29333 
TVA/ONRED/WRF- 

87/ la NTIS, PC A22/MF AO}; 1 DE87900607 MN -11 12:29345 

87/ Ib NTIS, PC A99/MF AO}; 1 DE87900608 MN -11 12:29343 
UCB-PTH- 

87/ 13 See LBL-23056 DE87009169 MN -34 12:29861 
UCID- 

20063-Rev.1 NTIS, PC A07/MF AOI; 1 (GPO Dep.) E 1.99: DE87009227 MN -11 12:29225 

20886 NTIS, PC A04/MF AO}; 1 DE87005267 MN -38 12:28978 

20948-Vol.2 See NUREG/CR-4826 TI87007801 MN -78 12:28664 

20948-Vol.3 See NUREG/CR-4826-Vol.3 TI87007879 MN -78 12:28665 

21011-Vol.2 NTIS, PC A04/MF AO1 DE87008876 MN -32 12:29871 

21028 NTIS, PC A04/MF A0O1; 1 (GPO Dep.) E 1.99: DE87009098 MN -13 12:29886 

21041 NTIS, PC A02/MF AO1 (GPO Dep.) E 1.99: DE87008878 MN -38 12:28871 

21042 NTIS, PC A02/MF A0O1; 1 (GPO Dep.) E 1.99: DE87008336 MN -32 12:28331 
UCRL- 

15885 NTIS, PC A05/MF A01 (GPO Dep.) E 1.99: DE87008727 MN -21 12:29829 

15889 NTIS, PC Al1/MF A0O1; 1 (GPO Dep.) E 1.99: DE87006702 MN -79 12:29830 

15903 NTIS, PC A02/MF A0Ol1; 1 (GPO Dep.) E 1.99: DE87008733 MN -32 12:29473 

53745 NTIS, PC A10/MF A0O1; 1 (GPO Dep.) E 1.99: DE87009360 STD -32 12:29872 

91662 NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE87008136 MN -34C 12:29645 

91752 NTIS, PC A02/MF A011; 1 (GPO Dep.) E 1.99: DE87008140 MN -32 12:29873 

91919 NTIS, PC A02; 3 DE87008142 MN -38 12:28915 

91981 NTIS, PC A02; 3 DE87008143 MN -38 12:29874 

92283 NTIS, PC A02/MF A01; 1 (GPO Dep.) E 1.99: DE87008754 MN -35 12:29182 

92797 NTIS, PC A02/MF AOI; 1 (GPO Dep.) E 1.99: DE87008155 MN -38 12:29875 

93032 NTIS, PC A02/MF AOI; 1 (GPO Dep.) E 1.99: DE87008144 MN -38 12:28826 

94365 NTIS, PC A03/MF AO1; 1 (GPO Dep.) E 1.99: DE87008207 MN -15 12:29188 

94834 NTIS, PC A02/MF AOI; 1 (GPO Dep.) E 1.99: DE87003243 MN -25 12:29176 

95464 NTIS, PC A02; 3 DE87008730 MN -38 12:28979 

95542 NTIS, PC A02/MF AO1 (GPO Dep.) E 1.99: DE87008847 MN -11 12:28334 

95709 NTIS, PC A02/MF A01; 1 (GPO Dep.) E 1.99: DE87006822 MN -32 12:29876 

95827 NTIS, PC A03/MF AOI; 1 (GPO Dep.) E 1.99: DE87003463 MN -80 12:28668 

95899 NTIS, PC A02/MF A01 (GPO Dep.) E 1.99: DE87004351 MN -38 12:29785 

96261 NTIS, PC A02/MF AO1; 1 (GPO Dep.) E 1.99: DE87007093 MN -32 12:29877 

96272 NTIS, PC A02; 3 DE87007095 MN -4 12:28966 

96428 NTIS, PC A02/MF AOI; 1 (GPO Dep.) E 1.99: DE87008209 MN -32 12:29552 

96555 NTIS, PC A03/MF A01; 1 (GPO Dep.) E 1.99: DE87009135 MN -4 12:28934 
UFRJ-COPPE-PEN- 

133 NTIS (US Sales Only), PC A03/MF AOl DE87701921 MN -78 12:28669 

134 NTIS (US Sales Only), PC A0S/MF A01 DE87701922 MN -32 12:28670 
ULI-RAD-R- 

055 Linkoeping Univ., Sweden. Dept. of Radiology ND -41 12:29711 
UNI- 

3714-Rev.1 NTIS, PC A06/MF A011; 1 (GPO Dep.) E 1.99: DE87008394 MN -78 12:28601 
UNI-SA- 

182 NTIS, PC A02/MF AOI; 1 (GPO Dep.) E 1.99: DE87002687 MN -80 12:28550 
USAFOEHL- 

87-002EH0410AAC See AD-A-177194/8/XAB 12:29195 
USGS-OFR- 

83-588 USGS Open File Service, Box 25425, Denver E 1.99: T187008468 MN -70 12:28420 

Federal Center, Denver, CO 80225 (GPO Dep.) 

UTRC/R- 

86-927184 See AD-A-177075/9/XAB 12:28988 
UTSI- 

87-02 See DOE/ET/10815-118 E 1.99: DE87009075 MN -90g 12:28731 
UWFDM- 

642 NTIS, PC Al2/MF A0O1; 1 (GPO Dep.) E 1.99: DE87009212 MN -20c 12:29831 
UWThPh- 


1986-36 NTIS (US Sales Only), PC A03/MF A01 DE87701923 MN -34D 12:29581 





Availability 
Source 


NTIS, PC A05/MF A01 (GPO Dep.) 
Washington State Energy Office, 400 East Union, 
Olympia, WA 98504 

NTIS (US Sales Only), PC A06/MF AOI; 1 

See AD-A-176481/0/XAB 

See AD-A-176734/2/XAB 

See PB-87-148631/XAB 


Library of Wuppertal Univ., Gesamthochschule, 
Germany, F.R. 


NTIS, PC A02/MF A01 (GPO Dep.) 


File 
Number 


E 1.99: DE87009084 
TI187900659 


DE87007717 


DE87009251 


Distribution 
Category 


MN -13 
MN -13 


STD -78 


ERA-12/14 / 220R 


Abstract 
Number 


12:28738 
12:28720 
12:28547 
12:28465 
12:29344 
12:28325 


12:29634 


12:28827 





221N / ERA-12/14 


File No. 


DE86013037 
DE87000570 
DE87001047 
DE87001 148 
DE87001151 
DE87001159 
DE87001228 
DE87001236 
DE87001415 
DE87001427 
DE87001442 
DE87002687 
DE87002907 
DE87003243 
DE87003393 
DE87003463 
DE87003480 
DE87003792 
DE87004139 
DE87004212 
DE87004252 
DE87004270 
DE87004288 
DE87004351 
DE87004408 
DE87004539 
DE87004647 
DE87004951 
DE87004976 
DE87005267 
DE87005345 
DE87005786 
DE87005787 
DE87005792 
DE87005894 
DE87005962 
DE87005968 
DE87005993 
DE87006030 
DE87006137 
DE87006139 
DE87006180 
DE87006181 
DE87006207 
DE87006228 
DE87006237 
DE87006290 
DE87006359 
DE87006379 
DE87006383 
DE87006384 
DE87006406 
DE87006578 
DE87006615 
DE87006620 
DE87006621 
DE87006626 
DE87006656 
DE87006701 
DE87006702 
DE87006704 
DE87006708 
DE87006715 
DE87006745 
DE87006747 


FILE NUMBER CORRELATION 


This correlation list is provided for those organizations where document storage is alphanumeric by report number 
and request may be received by file number. For other information about a document (abstract number, distribution 
category, availability, and price), please refer to the Report Number Index. 


Report No. 


DOE/PC/60451—T1 
SAND—86-2411C 
DOE/FC/10286—2243-Vol.2 
SERI/SP—231-3072 
SERI/STR—211-3123 
SERI/STR—211-3083 
NIPER—220 
DOE/MC/21136—10 
SAND—86-2410C 
CONF-860952—2 
EGG-M—32186 
UNI-SA—182 
LA-UR—86-3852 
UCRL—94834 
DOE/TIC—4616-Rev.3 
UCRL—95827 
BNL-NCS—38906 
DOE/SSDP—0017 
K/PS—S071 
MLM—3412(OP) 
CONF-870472—1 
LA—10895-T 
CONF-860804— 13 
UCRL—95899 
DOE/ER/10771—T1 
EGG-M—33386 
DOE/ER/45053—1/Final 
CONF-860906—4 
CONF-860911—28 
UCID—20886 
DOE/ER/60473—1 
RFP—3933 
RFP—3999 
RFP—3825 
DOE/ER/13384—1 
DOE/OR/00033—T276 
NUREG/CR—4711 
DOE/ER/13181—1 
DOE/ER/40283—1 
LBL—22620 
LBL—22734 
SAND—86-1270 
BDX—613-3667 
CONF-870437—1 
DOE/ER/13277—3 
DOE/ER/13400—6 
RTR—2291-85-4-Del. Ver. 
DOE/ER/10612—16 
DP-MS—86-204 
DP-MS—86-216 
DP-MS—86-203 
PNL-SA—13599 
BDX—613-3685 
CONF-870153—1 
CONF-861061—1 
DOE/ER/45276—1 
CONF-870667—1 
BDX—613-3668R 
SAND—86-1607C 
UCRL—15889 
SAND—86-1431C 
SAND—87-0537C 
SAND—86-2441C 
BNL—39349 
BNL—39401 


File No. 


DE87006822 
DE87006928 
DE87006954 
DE87006959 
DE87006994 
DE87006995 
DE87007020 
DE87007022 
DE87007025 
DE87007027 
DE87007031 
DE87007035 
DE87007093 
DE87007095 
DE87007121 
DE87007124 
DE87007315 
DE87007319 
DE87007365 
DE87007368 
DE87007381 
DE87007393 
DE87007394 
DE87007405 
DE87007436 
DE87007438 
DE87007442 
DE87007459 
DE87007469 
DE87007478 
DE87007479 
DE87007480 
DE87007481 
DE87007483 
DE87007487 
DE87007496 
DE87007505 
DE87007510 
DE87007517 
DE87007548 
DE87007564 
DE87007575 
DE87007578 
DE87007624 
DE87007631 
DE87007635 
DE87007638 
DE87007641 
DE87007648 
DE87007657 
DE87007661 
DE87007662 
DE87007663 
DE87007667 
DE87007693 
DE87007694 
DE87007702 
DE87007705 
DE87007717 
DE87007735 
DE87007738 
DE87007766 
DE87007771 
DE87007779 
DE87007789 


Report No. 


UCRL—95709 
SAND—86-2397C 
EPRI-NP—5058 
SAND—87-0582C 
CONF-870673—1 
CONF-870636—4 
SAND—87-0295C 
SAND—87-0296C 
SAND—86-1808C 
SAND—86-2380C 
DOE/RA/50159—T2 
FNAL/C—87/32-A 
UCRL—96261 
UCRL—96272 
DOE/ER/40048—170-L6 
DOE/ER/40048—191-L7 
DOE/ER/13439—T2 
DOE/ER/10407—7 
CONF-861207—91 
CONF-870415—1 
EPRI-NP—5039 
SAND—86-2522C 
RHO-BW-SA—492-P 
DOE/ER/13362—1 
HEDL-SA—3528-FP 
HEDL-SA—3450-FP 
DOE/ER/13617—1 
LA-UR—87-416 
LA-UR—87-706 
LA-UR—87-779 
LA-UR—87-778 
LA-UR—87-764 
LA-UR—87-763 
LA-UR—87-915 
LA-UR—87-888 
LA-UR—87-861 
LA-UR—87-1103 
LA-UR—87-1026 
GEND—060 
DOE/ER/70005—9 
DOE/ER/40225—1 
K/CSD/INF—86/21 
SAND—87-0691C 
BNL—39451 
BNL—39476 
BNL—39443 
BNL—39488 
BNL—39489 
BNL—39405 
CONF-8704101—1 
CONF-870424—11 
CONF-870678—2 
CONF-8611152—1 
CONF-870430—3 
GA-A—18763 
HEDL-SA—3343-FP 
HEDL-SA—3545-FP 
HEDL-SA—3565-FP 
WCAP—11333 
DOE/NE/44508—1 
DOE/ER/10334—T3 
DOE/ER/40141—3 
FNAL-TM—1440 
DOE/PC/81208—T2 
ORNL/TM—10388 


File No. 


DE87007790 
DE87007809 
DE87007815 
DE87007821 
DE87007829 
DE87007834 
DE87007841 
DE87007845 
DE87007852 
DE87007860 
DE87007861 
DE87007890 
DE87007904 
DE87007925 
DE87007930 
DE87007961 
DE87008009 
DE87008010 
DE87008011 
DE87008015 
DE87008016 
DE87008075 
DE87008077 
DE87008086 
DE87008088 
DE87008089 
DE87008136 
DE87008140 
DE87008142 
DE87008143 
DE87008144 
DE87008153 
DE87008155 
DE87008173 
DE87008174 
DE87008175 
DE87008178 
DE87008197 
DE87008200 
DE87008207 
DE87008209 
DE87008219 
DE87008222 
DE87008233 
DE87008246 
DE87008312 
DE87008313 
DE87008314 
DE87008317 
DE87008320 
DE87008322 
DE87008323 
DE87008324 
DE87008329 
DE87008331 
DE87008333 
DE87008336 
DE87008343 
DE87008344 
DE87008349 
DE87008369 
DE87008381 
DE87008394 
DE87008398 


Report No. 


ORNL/TM—2676/R2 
DOE/BP/25246—T1 
DOE/BP/13837—T2 
SAND—86-1737 
BDX—613-3711 
ORNL/TM—10107 
FNAL/C—87/39 
SAND—86-2462C 
SAND—86-2317C 
SAND—86-7021C 
SAND—86-2427C 
LBL—21930 
SAND—86-1897 
ANL/NDM—99 
CONF-870273—1 
DPST—87-1-1 
EPRI-EA—5149 
EPRI-NP—5138 
EPRI-NP—5127 
RHO-HS-SR—86-3-4QLIQ-P 
RHO-HS-SR—-86-2-4QGAS-P 
BMI/OCRD—25 
SAND—86-2716 
DOE/ER/25020—1 
FNAL-TM—1439 
FNAL-TM—1438 
UCRL—91662 
UCRL—91752 
UCRL—91919 
UCRL—91981 
UCRL—93032 
DOE/BP/39225—T1 
UCRL—92797 
BNL—39206 
BNL—39207 
BNL—39464 
DOE/ER/60269—T1 
BNL—39506 
BNL—39583 
UCRL—94365 
UCRL—96428 
LBL—22216 
LBL—22976 
LBL—21583 
DOE/ER/02490—5 
LBL—23130-Abst. 
ANL/EES-TM—324 
ANL/EES-TM—326 
SLAC-PUB—4212 
SLAC-PUB—4222 
SLAC-PUB—4216 
SLAC-PUB—4166 
SLAC-PUB—4191 
SLAC-PUB—4269 
SLAC-PUB—4267 
SLAC-PUB—4089 
UCID—21042 
PNL—6188 
PNL—6192 
ANL/EES-TM—325 
SAND—82-1896J 
ORNL/M—175 
UNI—3714-Rev.1 
SAND—87-0384 





File No. 


DE87008403 
DE87008404 
DE87008412 
DE87008449 
DE87008450 
DE87008452 
DE87008459 
DE87008477 
DE87008508 
DE87008512 
DE87008515 
DE87008516 
1DE87008517 
DE87008522 
DE87008530 
DE87008532 
DE87008533 
DE87008535 
DE87008555 
DE87008558 
DE87008561 
DE87008563 
DE87008568 
DE87008581 
DE87008582 
DE87008590 
DE87008591 
DE87008598 
DE87008606 
DE87008649 
DE87008652 
DE87008653 
DE87008656 
DE87008691 
DE87008693 
DE87008694 
DE87008702 
DE87008703 
DE87008704 
DE87008727 
DE87008730 
DE87008733 
DE87008746 
DE87008754 
DE87008763 
DE87008769 
DE87008770 
DE87008771 
DE87008772 
DE87008778 
DE87008779 
DE87008780 
DE87008781 
DE87008782 
DE87008785 
DE87008786 
DE87008788 
DE87008792 
DE87008826 
DE87008838 
DE87008847 
DE87008849 
DE87008850 
DE87008852 
DE87008853 
DE87008855 
DE87008859 
DE87008864 
DE87008876 
DE87008878 
DE87008880 
DE87008887 
DE87008889 
DE87008893 
DE87008895 
DE87008903 
DE87008905 
DE87008906 
DE87008909 
DE87008911 
DE87008912 
DE87008913 
DE87008928 
DE87008934 
DE87008935 


Report No. 


DOE/PC/60054—T13 
DOE/ER/40063—1 
DOE/PC/80533—T6 
BNL—39519 
BNL—39580 
BNL—39616 
BNL—39542 
DOE/BP/34337—3 
SAND—87-0982C 
DOE/NV/10384—05 
SAND—86-2588C 
SAND—86-2718C 
SAND—86-2224C 
SAND—86-2431C 
DOE/ER/45204—T1 
ORNL/TM—9117 
ORNL/Sub—81-7685/4-92 
DOE/PC/90527—T2 
ANL/CNSV—58-Vol.2 
ORNL/TM—10384 
DOE/NASA/16310—3 
ORNL/TM—10386 
DOE-tr—7008568 
CONF-870620—3 
CONF-870642—1 
CONF-870695—3 
CONF-870695—2 
CONF-870155—3 
DOE/NE/44139—30 
DOE/ER/72004—T3 
SAND—86-2389C 
SAND—87-1026C 
SAND—86-1361C 
DOE/NE/44139—26 
DOE/SF/01424—T11 
DOE/PC/70006—9-4/87 
DOE/EIA—0109-87/02 
DOE/EIA—0380-87/01 
DOE/EIA—0464-85 
UCRL—15885 
UCRL—95464 
UCRL—15903 
SAND—87-7006 
UCRL—92283 
SLAC-TN—86-6 
DOE/ER/25015—1 
DOE/ER/13602—1 
DOE/ER/25009—411 
CONF-870259—4 
CONF-8703113—4-Vugraphs 
CONF-8703113—3-Vugraphs 
CONF-8703113—2-Vugraphs 
CONF-870338—1 
CONF-870443—1 
CONF-8703114—2-Vugraphs 
CONF-8703114—1-Vugraphs 
CONF-8609276—1 
CONF-861207—99 
CONF-870516—5 
DOE/PC/80512—T8 
UCRL—95542 
RHO-BW-SA—661-P 
RHO-WM-EV—17-P 
RHO-RE-ST—30-ADD-P 
DOE/CE/63506—T3 
SAND—87-8179 
PNL—6138 
SLAC-PUB—4288 
UCID—21011-Vol.2 
UCID—21041 
BNL—51989 
SAND—86-7046 
SAND—86-2683 
SAND—86-1899 
SAND—86-1866 
DOE/ER/13544—1 
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SAND—87-1112C 
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DE87008936 
DE87008938 
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DE87009148 
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DE87009169 
DE87009173 
DE87009176 
DE87009178 
DE87009179 
DE87009180 
DE87009185 
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DE87009194 
DE87009195 
DE87009202 
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DE87009245 
DE87009246 
DE87009249 
DE87009250 
DE87009251 
DE87009252 
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DE87009254 
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DOE/ER/13105—1 
DOE/ER/13542—1 
DOE/ER/13282—4 
DOE/OR/21400—T301 
DOE/ER/60119—T4 
K/ETAC—13 
SAND—87-1032C 
DOE/PC/80023—T8 
DOE/FE/60600—T11 
DOE/FE/60600—T12 
DOE/FE/60600—T13 
CONF-8706100—1 
DOE/EIA—0035(87/01) 
LA-UR—87-909 
LA-UR—87-1235 
LA-UR—87-1353 
LA-UR—87-1377 
LA-UR—87-1455 
CONF-870245— 
CONF-8703112—2 
CONF-8706103—1 
DOE/OR/21400—T303 
CONF-8704114—1 
CONF-861044—7 
FNAL-TM—1446 
DOE/ER/13588—1 
SAND—86-1928C 
SAND—87-1116C 
SAND—87-1070C 
DOE/ET/10815—118 
DOE/PC/70057—T9 
WAOENG—86-24 
DOE/RL/01030—T7 
ORNL/TM—8600 
SAND—86-2904 
ES/ESH—1-Vol.1 
ES/ESH—1-Vol.2 
ES/ESH—1-Vol.3 
ES/ESH—1-Vol.4 
UCID—21028 
BDX—613-3743 
ORNL/TM—10285 
ORNL—6350 
SAND—86-2723 
CONF-850297—1 
BNL-tr—1057 
CONF-8703116—2 
UCRL—96555 
BNL—39610 
BNL—39562 
BNL—39575 
BNL—39630 
BNL—39574 
DOE/FE/55014—127 
LBL—23170 
LBL—22192 
LBL—22190 
LBL—23056 
LBL—22095 
LBL—22244 
LBL—22711 
LBL—23200 
LBL—23201 
DOE/OR/00033—T299 
DOE/OR/00033—T301 
DOE/OR/00033—T300 
DOE/ER/01017—T1 
PSI-TR—1024/673 
MLM—3431(OP) 
DOE/ID/01745—T13 
DOE/CS/10097—T1 
UWFDM—642 
DOE/PETC/QTR—86/4 
ANL—87-10 
UCID—20063-Rev.1 
SAND—87-0163 
SAND—87-0742 
SAND—85-2478 
ANL—87-12 
FERMILAB—87/58 
DOE/FE—0071 
Y—2379 
SAND-—87-0743 
ANL—87-9 
ANL/FE—86-5 
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DE87009257 
DE87009258 
DE87009259 
DE87009266 
DE87009271 
DE87009272 
DE87009275 
DE87009276 
DE87009299 
DE87009300 
DE87009303 
DE87009311 
DE87009313 
DE87009316 
DE87009317 
DE87009325 
DE87009335 
DE87009336 
DE87009340 
DE87009342 
DE87009343 
DE87009347 
DE87009358 
DE87009360 
DE87009363 
DE87009365 
DE87009369 
DE87009372 
DE87009378 
DE87009379 
DE87009384 
DE87009393 
DE87009414 
DE87009461 
DE87009463 
DE87009466 
DE87009467 
DE87009468 
DE87009469 
DE87009471 
DE87009473 
DE87009475 
DE87009477 
DE87009479 
DE87009483 
DE87009485 
DE87009487 
DE87009494 
DE87009530 
DE87009531 
DE87009537 
DE87009538 
DE87009554 
DE87009585 
DE87009649 


DE87701740 
DE87701741 
DE87701742 
DE87701743 
DE87701744 
DE87701745 
DE87701746 
DE87701747 
DE87701748 
DE87701749 
DE87701750 
DE87701751 
DE87701752 
DE87701753 
DE87701754 
DE87701755 
DE87701756 
DE87701757 
DE87701758 
DE87701759 
DE87701760 
DE87701761 
DE87701762 
DE87701763 
DE87701764 
DE87701765 
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Report No. 


SAND—86-0722C 
DOE/ER/12085—T1 
DOE/EV/03264—1 
DOE/ER/13105—2 
LBL—22152 
LBL—22662 
LBL—23100 
LBL—23090 
DOE/PC/80906—6 
DOE/ER/13656—T1 
DOE/PC/80912—T6 
DOE/EA—0272 
DOE/PC/90957—T2 
DOE/NE/44139—5 
DOE/NE/44139—32 
DOE/CE/40725—1 
DOE/PO/21431—T4 
DOE/PO/21431—T3 
DOE/ER/53208—2 
DOE/ER/10925—5 
DOE/ER/53223—31 
DOE/CE—0177 
SAND—87-8215 
UCRL—53745 
EGG—2500 
CONF-870410—21 
DOE/ER/60255—3 
DOE/EIA—0130(87/02) 
ANL—86-43 
SAND—86-2159 
SAND—86-2618 
DOE/PC/90528—T2 
EGG-PHY—7545 
ANL—87-1 
PNL—6100-Pt.5 
RFP—3939 
RFP—3955 
RFP—3964 
RFP—4001 
RFP—4009 
LA—10936-MS 
LA—10968-T 
LA—10924-MS 
LA—10970-MS 
LA—10973-MS 
LA—10997-T 
LA—10993-MS 
DOE/PC/80524—T7 
HEDL-SA—3637(VT) 
DOE/EIA—M020 
DOE/FE/60177—2326 
DOE/FE/60177—2327 
LBL—21921 
DOE/ER/03077—278 
FNAL/Pub—87/41-A 
SAND—87-0443 
ORNL/TM—10315 
ORNL/CON—233 
DOE/MA—0287-1 
CCRX-MR—86-01 
CTA-IEAV-RP—016/86 
CTA-IEAV-RP—017/86 
ECN—188 
ECN—189 

EIR—S591 

EIR—610 

FEI—1759 
FEI—1765 
FEI—1770 
IAE—4160/1 
IC—85/131 
IC—85/158 
IC—85/205 
IC—85/212 
IC—85/213 
IC—85/262 
IC—85/263 
IC—85/264 
IC—85/265 
IC—85/266 
IC—85/312 
IC—85/313 
IC—86/41 

IC—86/48 

IC—86/72 
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DE87701766 IC—86/82 DES87701857 JAERI-M—86-085 DE87701952 IC—86/140 
DE87701767 IC—86/85 DE87701858 JAERI-M—86-087 DE87701953 IC—86/143 
DE87701768 IC—86/87 DE87701859 JAERI-M—86-088 DE87701954 IC—86/144 
DE87701769 IC—86/88 DE87701860 JAERI-M—86-089 DE87701955 IC—86/145 
DE87701770 IC—86/92 DE87701861 JAERI-M—86-090 DE87701956 IC—86/151 
DE87701771 IC—86/93 DE87701862 JAERI-M—86-091 DE87701957 IC—86/154 
DE87701772 IC—86/95 DE87701863 JAERI-M—86-092 DE87701958 IC—86/156 
DE87701773 IC—86/96 DE87701864 JAERI-M—86-093 DE87701959 IC—86/158 
DE87701774 IC—86/99 DE87701865 JAERI-M—86-094 DE87701960 IC—86/159 
DE87701775 IC—86/100 DE87701866 JAERI-M—86-095 DE87701961 IC—86/162 
DE87701776 IC—86/101 DE87701867 JAERI-M—86-097 DE87701962 IC—86/163 
DE87701777 IC—86/102 DE87701868 JAERI-M—86-098 DE87701963 IC—86/165 
DE87701778 IC—86/103 DE87701869 JAERI-M—86-099 DE87701964 IC—86/166 
DE87701779 IC—86/104 DE87701870 JAERI-M—86-100 DE87701965 IC—86/167 
DE87701780 IC—86/107 DE87701871 JAERI-M—86-104 DE87701966 IC—86/168 
DE87701781 IC—86/108 DE87701872 JAERI-M—86-106 DE87701967 IC—86/171 
DE87701782 IC—86/109 DE87701873 JAERI-M—86-107 DE87701968 IC—86/172 
DE87701783 IC—86/110 DE87701874 JAERI-M—86-108 DE87701969 IC—86/174 
DE87701784 IC—86/111 DE87701875 JAERI-M—86-109 DE87701970 IC—86/175 
DE87701785 IC—86/113 DE87701876 JAERI-M—86-122 DE87701971 IC—86/176 
DE87701786 IC—86/114 DE87701877 JAERI-M—86-127 DE87701972 IC—86/177 
DE87701787 IC—86/116 DE87701878 JINR—9-86-160 DE87701973 IC—86/178 
DE87701788 IEN-DINEU—03/85 DE87701879 JINR—9-86-174 DE87701974 IC—86/183 
DE87761789 IFVE-OEA—86-69 DE87701880 JINR-E—2-86-204 DE87701975 IC—86/184 
DE87701790 IFVE-OEF—86-35 DE87701881 JINR-E—13-86-217 DE87701976 IC—86/185 
DE87701791 IFVE-OEF—86-61 DE87701882 JINR-E—17-85-222 DE87701977 IC—86/191 
DE87701792 IFVE-OEF—86-67 DE87701883 JINR-R—2-86-219 DE87701978 IC—86/192 
DE87701793 IFVE-ONF—85-144 DE87701884 JINR-R—5-86-356 DE87701979 IC—86/193 
DE87701794 IFVE-ONF—86-104 DE87701885 JINR-R-—6-85-253 DE87701980 IFVE-OEF—86-127 
DE87701795 IFVE-OTF—85-74 DE87701886 JINR-R—11-86-114 DE87701981 IFVE-OKU—86-165 
DE87701796 IFVE-OTF—86-48 DE87701887 JINR-R—13-86-195 DE87701982 IFVE-OTF—86-169 
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DE87701800 INIS-BR—587 DE87701889 KEK—84-25 DE87701984 INDC(CCP)—265/L 
DE87701801 INIS-BR—588 DE87701890 KEK—85-8 DE87701985 INIS-BR—602 
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DE87701838 INS—574 DE87701933 FEI—1768 DE87702018 ITEF—30(1986) 
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DE87701845 INS-NUMA—58 DE87701940 IAEA-TECDOC—396 DE87702025 JINR—9-86-157 
DE87701846 INS-NUMA—59 DE87701941 IAEA-TECDOC—399 DE87702026 JINR—9-86-295 
DE87701847 IPEN-Pub—88 DE87701942 IAEA-TECDOC—401 DE87702027 JINR—9-86-304 
DE87701848 IPEN-Pub-—-90 DE87701943 IAEA-TECDOC—404 DE87702028 JINR—13-86-140 
DE87701849 IPEN-Pub—92 DE87701944 IC—86/125 DE87702029 JINR—13-86-296 
DE87701850 IPPJ-DT—124 DE87701945 IC—86/127 DE87702030 JINR—13-86-530 
DE87701851 ITEF—26(1986) DE87701946 IC—86/129 DE87702031 JINR—19-86-159 
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DE87702037 
DE87702038 
DE87702039 
DE87702040 
DE87702041 
DE87702042 
DE87702043 
DE87702044 
DE87702045 
DE87702046 
DE87702047 
DE87702048 
DE87702049 
DE87702050 
DE87702051 
DE87702052 
DE87702054 
DE87702055 
DE87702056 
DE87702057 
DE87702058 
DE87702059 
DE87702060 
DE87702061 
DE87702062 
DE87702063 
DE87702064 
DE87702065 
DE87702066 
DE87702067 
DE87702068 
DE87702069 
DE87702070 
DE87702071 
DE87702072 
DE87702073 
DE87702074 
DE87702075 
DE87702076 
DE87702077 
DE87702078 
DE87702079 
DE87702080 
DE87751057 
DE87751316 
DE87751347 
DE87751569 
DE87751680 
DE87751735 
DE87751736 
DE87751737 
DE87751738 
DE87751739 
DE87751740 
DE87751741 
DE87751742 
DE87751743 
DE87751744 


Report No. 


JINR-E—2-86-277 
JINR-E—4-86-179 
JINR-E—12-86-144 
JINR-R—1-86-151 
JINR-R—1-86-166 
JINR-R—2-86-91 
JINR-R—2-86-130 
JINR-R—2-86-131 
JINR-R—2-86-205 
JINR-R—2-86-222 
JINR-R—2-86-225 
JINR-R—3-86-155 
JINR-R—3-86-197 
JINR-R—4-86-247 
JINR-R—6-86-69 
JINR-R—6-86-214 
JINR-R—11-85-920 
JINR-R—14-86-41 
JINR-R—16-86-186 
KFKI—1986-76/G 
KFKI—1986-81/G 
KFKI—1986-82/G 
KFKI—1986-85/G 
KFKI—1986-86/G 
KFTI—86-8 
KIYI—86-1 
KIYI—86-4 
LAFI—084 
LAFI—086 
LAFI—087 
LAFI—088 
NIIEFA-P-K—0710 
NIIEFA-P-K—0718 
NIIEFA-P-OM—0714 
PINSTECH/HPD—114 
PINSTECH/HPD—119 
PINSTECH/HPD—122 
PINSTECH/NMD—111 
PNUC—103 
Rijnhuizen—85-162 
SAAS—346 
SAAS—348 
SAAS—349 
ILL-RA—1985 
INIS-mf—10340 
INIS-mf—10331 
CEA-CONF—8632 
NBI-HE—86-40 
INIS-mf—10398 
INIS-mf—10399 
INIS-mf—10400 
INIS-mf—10599 
INIS-mf—10600 
INIS-mf—10601 
INIS-mf—10602 
INIS-mf—10603 
INIS-mf—10604 
INIS-mf—10397 


File No. 


DE87751745 
DE87751746 
DE87751747 
DE87751748 
DE87751749 
DE87751750 
DE87751751 
DE87751752 
DE87751846 
DE87751847 
DE87751848 
DE87751849 
DE87751850 
DE87751875 
DE87751876 
DE87751877 
DE87751878 
DE87751879 
DE87751880 
DE87751881 
DE87751882 
DE87751883 
DE87751884 
DE87751885 
DE87751886 
DE87751887 
DE87751888 
DE87751889 
DE87751890 
DE87751891 
DE87752020 
DE87752068 
DE87752069 
DE87752070 
DE87752071 
DE87752072 
DE87770085 
DE87770086 
DE87770087 
DE87770088 
DE87770089 
DE87770090 
DE87770091 
DE87770092 
DE87770093 
DE87900597 
DE87900598 
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IPP—4/224 
GRS-F—154 
PTB-Dos—12 
PTB-ND—29 
GSF—24/86 
PTB-Ra—18 
PTB-SE—12 
INIS-mf—10605 
NP—7751846 
Juel-Spez—369 
CONF-8505349— 
Juel-Spez—367 
KFK—4155 
NP—7751875 
NP—7751876 
BMFT-FB-HA—86-010 
CONF-8604313— 
DGLR—86-01 
NP—7751880 
NP—7751881 
NP—7751882 
NP—7751883 
CONF-8404327—1 
CONF-8405358— 
KFK-PEF—9 
GKSS—86/E/49 
NP—7751888 
Juel—2082 
KFK-tr—703 
GKSS—86/E/55 
NEI-NO—11 
STEV-VIND—87-3 
STEV-BF—87-3 
STEV-FBA—87-1 
NP—7752071 
STEV-VIND—86-37 
NP—7770085 
NP—7770086 


TVA/ONRED/AWR—86/14 
TVA/ONRED/A WR—86/36 
TVA/ONRED/AWR—86/38 
TVA/ONRED/AWR—86/43 
TVA/ONRED/AWR—86/45 
TVA/ONRED/AWR—86/44 
TVA/ONRED/AWR—86/42 
TVA/ONRED/AWR—87/20 
TVA/ONRED/WRF—87/la 
TVA/ONRED/WRF-—87/1b 
TVA/ONRED/AWR—87/15 
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